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In a video coding apparatus coding a motion picture while 
switching a coding mode between an INTER coding mode 
and an INTRA coding mode, a motion information manage- 
ment part determines whether or not there is motion exceed- 
ing a prescribed threshold in an object in each region of m 
groups of blocks in each frame of the motion picture during 
a lapse of a prescribed time T from a prescribed point. On 
the basis of the result of this determination, a whole-group 
refresh part performs whole-group refresh (INTRA coding 
in one frame) on a group of blocks of a region having motion 
exceeding the threshold, and a dispersed refresh part per- 
forms dispersed refresh (INTRA coding in frames varying 
with the block) on a group of blocks of a region having no 
motion exceeding the threshold. Thus, appearance of a 
disturbance line is avoided and influence by a transmission 
error is eliminated in a short time while reducing increase of 
a coding quantity resulting from refresh. 
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VIDEO CODING APPARATUS, VIDEO coding side this error through the feedback path so that the 

CODING METHOD AND STORAGE coding side INTRA-codes and refreshes all coding after the 

MEDIUM CONTAINING VIDEO CODING notice of the error. ITU-T recommendation H.261 standard- 

PROGRAM izes this error notice as a screen update request. 

5 With reference to video coding in a video conference or 

BACKGROUND OF THE INVENTION a visual telephone, the conventional video coding method is 

-i r- r«u I *• now described in detail. 

1. Field of the Invention 

T, , • 1 * * A A- Generally in coding of a video conference or visual 

The present invention relates to a video codmg apparatus ^. - , ... 

... *u J f I- telephone signal, it is general to employ coding which 

and a video codmg method for compression-codmg a video iq • c * r 

1- L- L nr • J. «u ™ A ^ combmes inter-picture codmg utiuzmg frame-to-irame cor- 

signal in high efiSciency and transmitting the same, and more , . ^ - . - ^ J- -.u u *u t *t, 

*• 1 I % 1 ♦ ♦ f fr.. ^Ur»: relation and intra-picture codmg with each other along the 

particularly, it relates to refresh of video coding for elimi- . ,■ a . i • • • <• ^ u m • 7 

• a A u . o « , frame direction. A television image formed by 30 pictures 

natmg influence caused by a transmission error in a repro- „ . , . i i i .u .■ 

duced icture (frames) per second has large correlation along the time axis 

direction, and if employing pixels on the same position of a 

2. Description of the Background Art 15 ^^^^ precedent by one frame for prediction through Inter- 
As the field of application of the technique of compres- frame correlation, it follows that most ideal prediction can 

sion coding a video signal in high efficiency and transmitting be performed when the screen is still. In INTER coding, 

the same, a visual telephone or a video conference shown in however. Inter-frame correlation contrarily lowers if there is 

FIG. 34A is general Further, application to a system shown motion in the screen, resulting in being rather lower even as 
in FIG. 34B for transmitting a video signal through digital 20 compared with correlation between adjacent pixels in a field, 

radio communication utilizing a transmission path of wire- On the other hand, each pixel of a picture signal per frame 

less LAN for monitoring a danger point or transmitting a has small level change with respect to an adjacent pixel and 

picture between mobiles, and application to picture distri- its correlation is strong. It is assumed that its self correlation 

bution utilizing Internet shown in FIG. 34C are expected. function can be approximated by a negative exponential 

In the case of wireless monitoring, it is indispensable to function. At this time. Power spectral density which is 

compression-code the picture signal in high efficiency for Fourier transform of the self correlation function has a 

efficiently utilizing the frequency band in view of elTective property of being maximized at a zero frequency component 

use of wireless resources, and the communication quality (i.e., dc component) and monotonously decreasing as the 

represented by the error rate lowers by at least two or three frequency component increases. While Fourier transform is 

digits as compared with a cable system. Therefore, the best known as orthogonal transform to a frequency region, 

wireless monitoring is readily influenced by an error when the Fourier transform includes complex number calculation 

performing high-efficiency compression coding omitting and its structure is complicated, and hence it is general to 

redundant information, and hence it is indispensable to employ two-dimensional DCT (Discrete Cosine Transform) 

improve error resistance by devising a refresh method or the in coding of pictures as substitute orthogonal transform, 
like as described later. Dissimilarly to the visual telephone, "'^ After a transform coefficient decomposed into frequency 

transmission of picture information is generally uoidirec- components by DCT is quantized to a level zero which is an 

tional from a camera side to a monitor side in the case of uncoded transform coefficient (zero value of the coded 

monitoring, and the range of utihzation rather widens when coefficient) and to a level ±K from a level ±1 which are 

the refresh functions through a unidirectional transmission non-zero values of the coded coefficient taking discrete 

path. quantization representative values, mn -length coding for 

A portable visual telephone employing digital radio com- coding the number of successive zeros preceding the coded 

munication such as PHS (Personal Handyphone System) is coefficient and Huffman codmg for allocating variable 
also assumed. In this case, a bidirectional transmission path codes in response to the originating rate of the level 

can be ensured although the quality is inferior as compared of non-zero value of the coded coefficient are performed, 

with the cable system. whereby video data are compressed. 

Also in the case of Internet, the Internet network presup- For example, ITU-T recommendation H.261 applies 

poses the best effort, there is no guarantee on the quality of motion compensation inter-picture coding to a picture hav- 

a packet waste rate or the like, and it is indispensable to "ig small motion while performing coding shown below on 
consider effective utilization of resources and processing 50 ^ prediction error between frames. Further, no inter-picture 

against packet loss. In the case of Interact, a bidirectional coding is applied to a picture having large motion but the 

communication path is ensured and hence a method presup- following coding is directly performed on frame pixels. FIG, 

posing bidirectionahty can be utilized in 1:1 transmission 35 shows an encoder and a decoder for video data according 

system. However, in the case of a broadcasting type l:mul- lo H.261. 

tiple transmission system, there is such a problem that 55 As shown in FIG. 35, an encoder 116 for video data 

processing of feedback information on the server side con- according to H.261 comprises a subtraction part 107, a first 

centrales and hence the range of utilization rather widens orthogonal transform part 108 performing two-dimensional 

when the refresh unidirectionally functions. Further, such a cosine transform, a first quantization part 109, a second 

case that the server side is storage information is also inverse quantization part 110, a second inverse orthogonal 
assumed in the case of Internet, and hence feedback infor- 50 transform part 111, an addition part 112, a second picture 

mation cannot be utilized since processing of coding has memory 113 for motion compensation, an in-loop filter 114, 

been ended before the communication time. a coding control part 115 and selectors 123 and 124. 

In general, there has been devised a method of transmit- On the other hand, a decoder 122 comprises a first inverse 

ting coded data with an error detection code on the coding quantization part 117, a first inverse orthogonal transform 
side when a feedback path is included in the communication 65 part 118, an addition part 119, a first picture memory 120 for 

path and, if an error is detected when the decoding side motion compensation, an in-loop filter 121 and a selector 

performs error detection of the received data, noticing the 125. 
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The encoder 116 calculates by the subtraction part 107 a 
prediction error between frames by taking the difference 
between a video input signal previously transformed to CIF 
(Common Intermediate Formal) of 352 by 288 dots and 
prediction data stored in the second picture memory 113 for 5 
motion compensation. At this time, motion in the range of 15 
by 15 pixels is motion-compensated by specifying the 
prediction data as an arbitrary block of 16 by 16 pixels 
among 16 by 16 pixels around the block. The motion 
quantity is specified by a two-dimensional motion vector ]o 
and transmitted to the decoder along with the video data. The 
decoding side decodes data of the picture memory for 
motion compensation in a region displaced from a decoding 
block by this motion vector as prediction data. For such large 
motion that no motion compensation is effective, INTRA 55 
coding with no prediction is selected by the selectors 123 
and 124. The prediction error and the frame pixels are 
divided into blocks of 8 pixels by 8 lines, and two- 
dimensional cosine transform is performed on each block in 
the first orthogonal transform part 108. The pixels of each 20 
block are transformed to frequency components by the DCT. 
The obtained transform coefficients are quantized in the first 
quantization part 109. By the quantization, the respective 
transform coefficients are represented from the level 0 of the 
zero value of the coded coefficient to levels of non-zero 25 
values of the coded coefficient which are integers up to a 
level ±127. The quantized data, transmitted to the decoder 
through a communication part or the like, is inverse- 
transformed by the second inverse quantization part 110 and 
the second inverse orthogonal transform part 111 at the same 30 
time, thereafter added to the prediction data stored in the 
second picmre memory 113 for motion compensation by the 
addition part 112, and stored in the second picture memory 
113 for motion compensation to be next prediction data. The 
decoder 122 inverse-transforms the inputted video data 35 
through the first inverse quantization part 117 and the first 
inverse orthogonal transform part 118, thereafter adds the 
same to the prediction data stored in the first picture memory 
120 for motion compensation through the adder 119, and 
obtains a video output while storing the same as next 40 
prediction data in the first picture memory 120 for motion 
compensation. When an input block is INTRA data, no 
prediction data is selected by the selector 125 but the input 
data is directly inverse-transformed, extracted as a video 
output, and stored in the picture memory for motion com- 45 
pcnsation. 

The above is exemplary predictive coding of a video 
signal, particularly coding which combines inter-picture 
coding and intra-picture coding. In INTER coding, mis- 
match is caused between the contents of frame memories of 50 
the coding side and the decoding side when a transmission 
error is occurred, and hence influence of the error propagates 
to all subsequent reproduced pictures. Therefore, it is nec- 
essary to transmit INTRA-coded video data for refreshing 
the reproduced pictures. 55 

INTRA coding, which is coding utilizing no correlation 
between frames, has an enormous coding quantity as com- 
pared with INTER coding. When transmitting a frame in 
which all blocks are INTRA-coded for refresh, therefore, it 
takes lime for transmission and hence a delay time increases. 60 
In general, therefore, means of dividing one frame into a 
plurality of groups of blocks and refreshing a group of 
blocks every frame by INTRA coding thereby reducing 
increase of the coding quantity per frame is considered. 
Japanese Patent Laying-Open No. 5-236464 further solves 65 
such a problem that, on the boundary between a refreshed 
group of blocks and an unrefreshed group of blocks, a 
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mismatch error remains due to such an operation that a 
refreshed block selects by motion prediction an unrefreshed 
block in which mismatch is caused as a reference picture. As 
shown in FIG. 36, this example transmits a group of blocks 
formed by two rows of blocks or two columns of blocks by 
INTRA coding and changes the two rows or two columns 
transmitted by INTRA coding in the row direction or the 
column direction successively in units of one row or one 
column. Thus, no motion prediction is performed on a block 
on the boundary between the groups of blocks while upper 
and lower or front and rear blocks are refreshed together and 
hence no block in which mismatch is caused is selected as 
a reference picture and no mismatch error remains. Further, 
thLs example assumes thai, as to a subsequent block in two 
rows or two columns of blocks, no refresh is performed but 
motion compensation may be inhibited. 

In the aforementioned conventional refresh method for 
picture coding dividing one frame into a plurality of groups 
of blocks and performing refresh in units of the groups of 
blocks, it is conceivable to reduce the number blocks of a 
simultaneously refreshed group of blocks, in order to further 
reduce increase of the coding quantity per frame. However, 
even if halving the number of the blocks of the group of 
blocks simultaneously refreshed by INTRA coding, blocks 
to be subjected to INTRA coding over two frames or three 
frames or blocks inhibited from motion compensation over 
two frames or three frames increase, when such a problem 
that a mismatch error remains on the boundary between the 
refreshed group of blocks and the unrefreshed group of 
blocks due to motion prediction is to be avoided. Therefore, 
coding efficiency lowers while the generated coding quantity 
does not much decreases. FIG. 37 is an example in a case of 
considering those obtained by dividing a group of blocks 
formed by three columns of blocks further into two left and 
right groups of blocks as a group of blocks. Referring to 
FIG. 37, slanted blocks are those to be INTRA-coded. While 
the niunber of blocks to be INTRA-coded is 3/4 that in FIG. 
36 in the first frame, that in the second frame is at least 
equivalent, and that in the third frame is 5/4. Such overhead 
becomes further remarkable when reducing the group of 
blocks, while the time necessary for refreshing one screen 
lengthens and hence the group of blocks cannot be much 
reduced. 

In other words, even if reducing increase of the coding 
quantity per frame by dividing one screen into a plurality of 
groups of blocks and refreshing a group of blocks per frame 
by INTRA coding, it has been impossible to remarkably 
reduce increase of the coding quantity when considering 
propagation of mismatch resulting from motion prediction. 
When transmitting a picture having no frame skip for 
minimizing a delay by a buffer for smoothing dispersion of 
the coding quantity in a decided transmission band, the 
information quantity per frame must be rendered as constant 
as possible. In order to transmit a picture of 30 frames/sec. 
at a transmission rate of 900 Kbits/sec, for example, it is 
necessary to approach the generated coding quantity per 
frame to 30 Kbits to the utmost. In order to reduce the coding 
quantity increased for transmitting an INTRA-coded group 
of blocks at this time, coding must be performed while 
enlarging the quantization step in the quantization part 109 
in the encoder 116 shown in FIG. 35. When enlarging the 
quantization step, coding quantity decreases but a quantiza- 
tion error increases and quantization distortion occurs in the 
picture. There has been such a problem that, when a group 
of blocks having a different coding mode makes periodic 
motion under circumstances where quantization distortion is 
conspicuous, the group of blocks is recognized as a circu- 
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la ting disturbance line. This disturbance line is particularly As described above, in the second aspect, even if an error 

remarkably recognized as disturbance in a still picture occurs in refresh data processed immediately before motion 

region. disappears, refresh can be simultaneously performed at next 

refresh timing. 

SUMMARY OF THE INVENTION j According to a third aspect, in the first aspect. 

Therefore, an object of the present invention is to provide the video coding apparatxis further comprises a refresh 

a video coding apparatus and a video coding method reduc- ^^^^g managernent part for managmg ihe timing of the 

ing increase of a coding quantity resulting from refresh whole-group refresh and the dispersed refresh so that 

f., ... f J- . J. 1- u- the whole-group refresh part performs the whole-group 

while avoiding appearance of a disturbance hne resulting ^^^^^ ^ ^ ^^^^^ ^ ^ ^ .^^ determined by 

from an operation of dividing one frame mto a plurality o^ 10 motion determination part as having motion 

groups of blocks and performmg refresh in units of the exceeding the threshold in a coding process for a frame 

blocks, m which influence by a transmission error is elmii- ^ ^^^^ ^^^^^ ^ ^^^^ ^-^^ j prescribed 

nated m a short tune. ^-^^ dispersed refresh part completes the 

The present invention has the following features to attain dispersed refresh on a group of blocks of a region 

the object above. determined by the motion determination part as having 

A first aspect of the present invention is directed to a video no motion exceeding the threshold during a lapse of the 

coding apparatus, dividing each frame of a motion pictm-e time T from the prescribed point, 

into a predetermined number m of groups of blocks, for As described above, in the third aspect, a disturbance line 

coding the motion picture while switching a coding mode can be eliminated in a still picture region while, also when 

between an INTER coding mode and an INTRA coding a transmission error occurs in a block finally refreshed as a 

mode in units of block included in each group of blocks, group of blocks at a point when motion of a group of blocks 

comprising: having motion disappears, it is possible to more quickly 

a motion determination part for determining whether or refresh this. 

not there is motion exceeding a predetermined thresh- According to a fourth aspect, in the third aspect, 

old in an object in each region of the number m of the dispersed refresh part completes, when blocks of a 

groups of blocks in each frame during a lapse of a group of blocks being in the process of the dispersed 

prescribed time T from a prescribed point; refresh are continuously INTRA-coded at least S times 

a whole-group refresh part for performing whole-group (S: prescribed natural number) in frames varying with 

refresh, defined as an operation of INTRA-coding all 30 the block, the disperse refresh on the group of blocks 

blocks included in a group of blocks in a coding process during a lapse of a prescribed time T longer than the 

for the same frame, on a group of blocks of a region time T. 

determined by the motion detenmination part as having As described above, in the fourth aspect, it is possible to 

motion exceeding the threshold; and improve coding efiBciency by suppressing influence by a 

a dispersed refresh part for performing dispersed refresh, 35 transmission error by reducing the number of INTRA-coded 

defined as an operation of INTRA-coding each block blocks in a group of blocks where a still region continues, 

included in a group of blocks in a coding process for According to a fifth aspect, in the third aspect, 

frames varying with the block while regarding groups the dispersed refresh part divides a group of blocks to be 

of blocks being in the same position in respective subjected to dispersed refresh into subgroups of blocks 

frames as the same group of blocks among groups of 40 of a number equal to a frame number corresponding to 

blocks in the frames, on a group of blocks of a region the time T and INTRA-codes a subgroup of blocks in 

determined by the motion determination part as having a coding process for one frame, 

no motion exceeding the threshold. As described above, in the fifth aspect, a block to be 

As described above, in the first aspect, whole-group subjected to refresh by INTRA coding at timing varying 

refresh is performed on a group of blocks having a high 45 with the block is dispersed in frames of a number corre- 

possibility of causing a transmission error due to motion in spending to the time T, whereby coding quantity fluctuation 

the object in the region while dispersed refresh is performed is suppressed and an INTRA-coded block can be rendered 

on a group of blocks having a low possibility of causing a inconspicuous. 

transmission error due to no motion in the object in the According to a sixth aspect, in the fourth aspect, 

region. Therefore, a disturbance line can be eliminated in a 50, the dispersed refresh part divides a group of blocks to be 

stfll picture region while, also when a transmission error subjected to dispersed refresh into subgroups of blocks 

occurs in a block finally refreshed as a group of blocks at a of a number equal to a frame number corresponding to 

point when motion of a group of blocks having motion the time T and INTRA-codes a subgroup of blocks in 

disappears, it is possible to refresh this. a coding process for one frame. 

In the present invention, when ITU-T recommendation 55 As described above, in the sixth aspect, a block to be 
H.261 or H.263 is used as the video coding mode, "block" subjected to refresh by INTRA coding at timing varying 
corresponds to a macroblock, and "group of blocks" corre- with the block is dispersed in frames of a number corre- 
sponds to a GROUP OF BLOCKS. However, the "group of sponding to the time T, whereby coding quantity fluctuation 
blocks" is not restricted to the GROUP OF BLOCKS. is suppressed and an INTRA-coded block can be rendered 

According to a second aspect, in the first aspect, 60 inconspicuous. 

the whole-group refresh part performs, on the basis of a According to a seventh aspect, in the fourth aspect, 

determination result by the motion determination part, the whole-group refresh part performs the whole-group 

whole-group refresh on a group of blocks to be sub- refresh in a coding process for a frame at a point after 

jected to the whole-group refresh at least MS times a lapse of a prescribed time T" shorter than the time T 

(MS: prescribed natural number) even after motion 65 in response to the ratio of groups of blocks completely 

exceeding the threshold disappears from the object in subjected to the dispersed refresh during a lapse of the 

the region of the group of blocks. prescribed time V. 
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As described above, in the seventh aspect, the number of 
INTRA-coded blocks in a group of blocks of a region having 
motion is increased through improvement of the coding 
efiBciency by reduction of the number of INTRA-coded 
block in a group of blocks where a still region continues, 5 
whereby influence by a transmission error can be more 
quickly refreshed while suppressing deterioration of the 
coding efficiency and the picture. 

According to an eighth aspect, in the seventh aspect, 
the refresh timing management part calculates the pre- ^0 
scribed time T" in accordance with the following 
equation: 

where m is the number of groups of blocks in each frame, 
B is the number of groups of blocks completely subjected to 
the dispersed refresh during a lapse of the prescribed time T 
and an integer not more than m, and k is T/T. 

As described above, in the eighth aspect, the number of 
INTRA-coded blocks in a group of blocks of a region having 
motion is increased through improvement of the coding 
efficiency by reduction of the number of INTRA-coded 
blocks in a group of blocks where a still region continues, 
whereby influence by a transmission error can be more 
quickly refreshed while suppressing deterioration of the 
coding efficiency and the picture quality. 

A ninth aspect of the present invention is directed to a 
video coding apparatus, dividing each frame of a motion 
picture into a predetermined number m of groups of blocks, 
for coding the motion picture while switching a coding 
mode between an INTER coding mode and an INTRA 
coding mode in units of block included in each group of 
blocks, comprising: 

a whole-group refresh part for performing whole-group 35 
refresh, defined as an operation of INTRA-coding all 
blocks included in a group of blocks in a coding process 
for the same frame, on one group of blocks at most with 
respect to each frame; and 
a refresh timing management part for managing the 49 
timing of whole-group refresh so that a frame number 
Tf corresponding to an interval for performing whole- 
group refresh on groups of blocks being in the same 
positions in respective frames among groups of blocks 
in the frames is greater than the number m. 45 
As described above, in the ninth aspect, it follows that 
there exists a frame including no simultaneously INTRA- 
coded group of blocks, and the picture quality can be 
improved by highly efficient video coding utilizing Inter- 
frame correlation. 50 
According to a tenth aspect, in the third aspect, 
the refresh timing management part manages the timing 
for performing INTRA coding so that a frame number 
Tf corresponding to an interval for performing INTRA 
coding on blocks having the same positions in the 55 
frame among blocks in each frame is greater than the 
number n. 

As described above, in the tenth aspect, the number of a 
block subjected to INTRA coding decreases below the 
number of blocks in the group of blocks in a frame including 60 
no blocks subjected to whole-group refresh, whereby both 
effects of highly efficient coding and refresh by INTRA 
coding can be attained. 

According to an eleventh aspect, in the first aspect, 
the video coding apparatus further comprises a refresh 65 
timing management part for managing the timing of 
whole-group refresh and dispersed refresh so that an 
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interval in which INTRA coding is performed on 
blocks being in the same position in respective frames 
among groups of blocks in the frames by the whole- 
group refresh part or the dispersed refresh part is the 
time T, 

the motion determination part determines, on the basis of 
management by the refresh timing management part, 
whether or not there is motion exceeding the threshold 
in an object in each region during a lapse of the time T 
from a point displaced frame by frame every region of 
the nimiber m of groups of blocks in each frame, and 
the whole -group refresh part performs, on the basis of 
management by the refresh timing management part, 
whole-group refresh on one group of blocks at most 
with respect to each frame. 
As described above, in the eleventh aspect, it is possible 
to render groups of blocks subjected to whole-group refresh 
successively adjacent to each other, and it is possible to 
perform efficient refresh minimizing limitation of the range 
of a motion vector. 
According to a twelfth aspect, in the ninth aspect, 
the video coding apparatus further comprises a motion 
determination part for determining, on the basis of 
management by the refresh timing management part, 
whether or not there is motion exceeding the threshold 
in an object in respective regions of the number m of 
groups of blocks in each frame during a lapse of the 
lime T from a point displaced frame by frame for each 
of the regions, and 
the whole-group refresh part performs the whole-group 
refresh on a group of blocks of a region determined by 
the motion determination part as having motion 
exceeding the threshold. 
According to a thirteenth aspect, in the eleventh aspect, 
the motion determination part determines presence/ 
absence of motion also with respect to a region of a 
group of blocks subjected to dispersed refresh by 
detecting whether or not there is motion exceeding the 
threshold in an object in respective regions of the 
groups of blocks during a lapse of the time T from a 
point displaced frame by frame for each of the regions 
in parallel with the dispersed refresh, 
the dispersed refresh part terminates, when motion 
exceeding the threshold is detected in an object in a 
region of a group of blocks being in the process of the 
dispersed refresh by the motion determination part, the 
dispersed refresh on the group of blocks, and 
the whole-group refresh part performs, after a lapse of the 
time T from a point when the dispersed refi"esh on a 
group of blocks in a region where motion exceeding the 
threshold is delected is started, whole-group refresh on 
a group of blocks of the region. 
According to a fourteenth aspect, in the eleventh aspect, 
the motion determination part determines presence/ 
absence of motion by detecting whether or not there is 
motion exceeding the threshold in an object in respec- 
tive regions of the groups of blocks during a lapse of 
the time T from a point displaced frame by frame for 
each of the regions in parallel with dispersed refresh by 
the dLspersed refresh part, 
the dispersed refresh part performs the dispersed refresh 
on each group of blocks from a point when determi- 
nation of presence/absence of motion of an object in a 
region of the group of blocks is started by the motion 
determination part and terminates the dispell refresh 
on the group of blocks when motion exceeding the 
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threshold is detected in an object in a region of a group 
of blocks being in the process of the dispersed refresh, 
and 

the whole-group refresh part performs, after a lapse of the 
time T from a point when dispersed refresh on a group 
of blocks of a region where motion exceeding the 
threshold is detected is started, whole-group refresh on 
the group of blocks of the region. 
As described above, in the fourteenth aspect, whether a 
transmission error occurs in a group of blocks subjected to 
whole -group refresh and motion of an object of the region of 
the group of blocks disappears and hence no whole-group 
refresh is performed after a lapse of the time T or a 
transmission error occurs in a block being refreshed at 
different timing, every block of the group of blocks is 
certainly refreshed up to a lapse of the time T. 

According to a fifteenth aspect, in the eleventh aspect, 
the motion determination part divides the region of each 
group of blocks into a prescribed number of divided 
regions and detects whether or not there is motion 
exceeding a previously set threshold in an object every 
divided region thereby determining presence/absence 
of motion in each divided region, and 
the whole-group refresh part INTRA-codes, in a coding 
process for a frame at a point of next whole-group 
refresh on the group of blocks of a region including the 
divided region determined as having motion, all blocks 
in the divided region in place of the whole-group 
refresh. 

As described above, in the fifteenth aspect, motion of an 
object smaller as compared with the group of blocks can be 
efficiently refreshed, and it is possible to obtain a picture 
having smaUer disturbance resulting from refresh. 

According to a sixteenth aspect, in the eleventh aspect, 

the motion determination part divides the region of each 
group of blocks into a prescribed number of divided 
regions and detects whether or not there is motion 
exceeding a previously set threshold in an object every 
divided region thereby determining presence/absence 
of motion in each divided region, 

the dispersed refresh part terminates, when a divided 
region included in the region of a group of blocks being 
in the process of the dispersed refresh is determined by 
the motion determination part as having motion, dis- 
persed refresh on the group of blocks of the region 
including the divided region, and 

the whole -group refresh part INTRA-codes, in a coding 
process for a frame at a point of next whole-group 
refresh on the group of blocks of the region including 
the divided region determined as having motion, all 
blocks in the divided region in place of the whole- 
group refresh. 

As described above, in the sixteenth aspect, motion of an 
object smaller as compared with the group of blocks can be 
eflSciently refreshed and it is possible to obtain a picture 
having smaller disturbance resulting from refresh. 
According to a seventeenth aspect, in the eleventh aspect, 
the whole-group refresh part refreshes, when an object is 
vertically long or the object moves in the vertical 
direction, respective groups of blocks along the vertical 
direction among groups of blocks arranged in the 
vertical and transverse directions. 
As described above, in the seventeenth aspect, groups of 
blocks subjected to whole-group refresh are continuous, 
whereby refresh can be efficiently performed, while the 
number of continuous frames including no groups of blocks 
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subjected to whole-group refresh increases, whereby the 
picture quality can be improved by highly efficient video 
coding utihzing Inter- frame correlation. 
According to an eighteenth aspect, in the eleventh aspect, 
the whole-group refresh part refreshes, when the object is 
transversely long or the object moves in the transverse 
direction, respective groups of blocks along the trans- 
verse direction among groups of blocks ananged in the 
vertical and transverse directions. 
As described above, in the eighteenth aspect, groups of 
blocks subjected to whole-group refresh are continuous, 
whereby refresh can be efficiently performed, while the 
number of continuous frames including no groups of blocks 
subjected to whole-group refresh increases, whereby the 
picture quality can be improved by highly efficient video 
coding utilizing Inter-frame correlation. 

According to a nineteenth aspect, in the first aspect, 
the motion determination part has a threshold set part for 

changing the threshold. 
According to a twentieth aspect, in the nineteenth aspect, 
the threshold set part has: 

a part for detecting a blur quantity of a camera or a 
picture, and 

^ a part for setting a value varying with the blur quantity 

as said threshold. 
As described above, in the nineteenth or twentieth aspect, 
even if a blur occxirs in the picture by vibration of the camera 
or the like, refresh can be performed by a proper method by 
precisely determining a still region and a moving region. 
According to a twenty-first aspect, in the first aspect, 
the video coding apparatus further comprises a coding 
precision control part for rendering, when a group of 
blocks to be subjected to whole-group refresh is 
included in a frame to be currently coded and no group 
of blocks subjected to whole-group refresh is included 
in a frame coded n (n: predetermined natural number) 
frames before, the picture quality of the frame to be 
currently coded inferior to the picture quality of the 
frame coded n frames before on the basis of a deter- 
mination resuh by the motion determination part. 
According to a twenty-second aspect, in the ninth aspect, 
the video coding apparatus further comprises a coding 
precision control part for rendering, when a group of 
blocks to be subjected to whole-group refresh is 
included in a frame to be currently coded and no group 
of blocks subjected to whole-group refresh is included 
in a frame coded n (n: predetermined natural number) 
frames before, the picture quality of the frame to be 
currently coded inferior to the picture quality of the 
frame coded n frames before on the basis of a deter- 
mination result by the motion determination part. 
As described above, in the twenty-first or twenty-second 
aspect, the information quantity between frames can be 
smoothed and a motion picture having small frame skip can 
be obtained. 

According to a twenty-third aspect, in the first aspect, 
the video coding apparatus further comprises a coding 
precision control part for rendering, when no group of 
blocks subjected to whole-group refresh is included in 
a frame to be currently coded and a group of blocks to 
be subjected to whole-group refresh is included in a 
frame coded n (n: predetermined natural number) 
frames before, the picture quality of the frame to be 
currently coded superior to the picture quality of the 
frame coded n frames before on the basis of a deter- 
mination result by the motion determination part. 
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According to a iwenty-fourth aspect, in the ninth aspect, 
the video coding apparatus further comprises a coding 
precision control part for rendering, when no group of 
blocks to be subjected to whole-group refresh is 
included in a frame to be currently coded and a group 5 
of blocks subjected to whole -group refresh is included 
in a frame coded n (n: predetermined natural number) 
frames before, the picture quality of the frame to be 
currently coded superior to the picture quality of the 
frame coded n frames before on the basis of a deter- 
mination result by the motion determination part. 
As described above, in the twenty- third or twenty-fourth 
aspect, the information quantity between frames can be 
smoothed, and a motion picture having small frame skip can 
be obtained. 

According to a twenty-fifth aspect, in the twenty-first 
aspect, 

the coding precision control part includes a quantization 
precision control part for rendering the picUire quality 
of the frame to be currently coded inferior to the picture 
quahty of the frame coded n frames before by lowering 
quantization precision for the frame to be currently 
coded. 

As described above, in the twenty-fifth aspect, the infor- 
mation quantity between frames can be readily smoothed by 
merely changing the parameter of quantization precision, 
and a motion picture having small frame skip can be 
obtained. 

According to a twenty-sixth aspect, in the twenty-third 
aspect, 

the coding precision control part includes a quantization 
precision control part for rendering the picture quality 
of the frame to be currently coded superior to the 
picture quality of the frame coded n frames before by 
improving quantization precision for the frame to be 
currently coded. 
As described above, in the twenty-sixth aspect, the infor- 
mation quantity between frames can be smoothed by merely 
changing the parameter of quantization precision, and a 
motion picture having small frame skip can be obtained. 
According to a twenty-seventh aspect, in the first aspect, 
the video coding apparatus further comprises a coding 
precision control part for rendering the picture quality 
of a block to be subjected to INTRA coding among 45 
blocks included in a group of blocks to be subjected to 
dispersed refresh by the dispersed refresh part superior 
to the picture quality of the remaining blocks in a frame 
including the group of blocks. 
As described above, in the twenty-seventh aspect, quan- jq 
tization distortion resulting from refresh can be eliminated in 
a still region. 

According to a twenty-eighth aspect, in the first aspect, 
the video coding apparams further comprises a coding 
precision control part for controlling precision of cod- 55 
ing so that the picture quality of a block to be subjected 
to INTRA coding among blocks included in a group of 
blocks to be subjected to dispersed refresh by the 
dispersed refresh part does not lower below a previ- 
ously set lower limit. 60 
As described above, in the twenty-eighth aspect, quanti- 
zation distortion resulting from refresh can be ehminated in 
a still region. 

According to a twenty-ninth aspect, in the first aspect, 
the video coding apparatus further comprises a coding 65 
precision control part for controlling precision of cod- 
ing so as to equalize, when the picture quality of a block 
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to be subjected to INTRA coding among blocks 
included in a group of blocks to be subjected to 
dispersed refresh by the dispersed refresh part is higher 
than a previously set lower limit, the picUire quality 
with the picture quality of the remaining blocks in a 
frame including the group of blocks and to set, when 
the picUire quality of the block to be subjected to 
INTRA coding is lower than the lower limit, the picture 
quality at the lower limit. 
As described above, in the twenty-ninth aspect, quanti- 
zation distortion resulting from refresh can be eliminated in 
a still region. 

According to a thirtieth aspect, in the twenty-seventh 
aspect, 

the coding precision control part includes a quantization 
precision control part for rendering quantization preci- 
sion for the block to be subjected to INTRA coding 
higher than quantization precision for the remaining 
blocks in the frame. 
As described above, in the thirtieth aspect, quantization 
distortion resulting from refresh in a still region can be 
simply eliminated by merely changing the parameter of 
quantization precision. 

According to a thirty-first aspect, in the first aspect, 
the video coding apparatus frirther comprises a quantiza- 
tion precision control part for controlling quantization 
precision so that quantization precision for a block to 
be subjected to INTRA coding among blocks included 
in a group of blocks to be subjected to dispersed refresh 
by the dispersed refresh part does not lower below a 
previously set lower limit. 
As described above, in the thirty-first aspect, quantization 
distortion resulting from refresh in a still region can be 
simply eliminated by merely changing the parameter of 
quantization precision. 

According to a thirty-second aspect, in the first aspect, 
the video coding apparatus further comprises a quantiza- 
tion precision control part for controlling quantization 
precision so as to equalize, when quantization precision 
for a block to be subjected to INTRA coding among 
blocks included in a group of blocks to be subjected to 
dispersed refresh by the dispersed refresh part is higher 
than a previously set lower limit, the quantization 
precision with quantization precision for the remaining 
blocks in a frame including the group of blocks and to 
set, when quantization precision for the block to be 
subjected to INTOA coding is lower than the lower 
limit, the quantization precision at the lower limit. 
As described above, in the thirty-second aspect, quanti- 
zation distortion resulting from refresh in a still region can 
be simply eliminated by merely changing the parameter of 
quantization precision. 

According to a thirty-third aspect, in the first aspect, 
each group of blocks is formed by a plurality of blocks in 

each of m predetermined regions in each frame. 
According to a thirty-fourth aspect, in the ninth aspect, 
each group of blocks is formed by a plurality of blocks in 

each of m predetermined regions in each frame. 
As described alx>ve, in the thirty-third or thirty-fourth 
aspect, a refresh operation (whole-group refresh) simulta- 
neously refreshing blocks and a refresh operation (whole - 
group refresh) refreshing blocks at timing varying with the 
block can be readily controlled. 

According to a thirty-fifth aspect, in the thirty-third 
aspect, 

the predetermined region is A GROUP OF BLOCKS. 
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According to a thirty-sixth aspect, in the thirty-fourth 
aspect, 

the predetermined region is A GROUP OF BLOCKS. 
As described above, in the thirty-fifth or thirty-sixth 
aspect, even if a transmission error occurs in information at 
the time of coding a picture and the information is 
erroneous, picture quality deterioration resulting from the 
transmission error can be kept in the GROUP OF BLOCKS 
and error resistance can be improved. 

A thirty-seventh aspect of the present invention is directed 
to a video coding apparatus dividing each frame of a motion 
picture into a predetermined number m of groups of blocks 
for coding the motion picture while switching a coding 
mode between an INTER coding mode and an INTRA 
coding mode in units of block included in each group of 
blocks, comprising: 

a coding quantity determination part for determining 
whether or not a coding quantity resulting from coding 
of each group of blocks during a lapse of a prescribed 
time T from a prescribed point is in excess of a 
predetermined threshold; 
a whole-group refresh part for performing whole-group 
refresh, defined as an operation of INTRA-coding aU 
blocks included in a group of blocks in a coding process 
for the same frame, on a group of blocks so determined 
by the coding quantity determination part that the 
coding quantity is in excess of the threshold; and 
a dispersed refresh part for performing dispersed refresh, 
defined as an operation of INTRA-coding each block 
included in a group of blocks in a coding process for 
frames varying with the block while regarding groups 
of blocks being in the same position in respective 
frames as the same group of blocks among groups of 
blocks in the frames, on a group of blocks so deter- 35 
mined by the coding quantity determination part that 
the coding quantity is less than the threshold. 
As described above, in the thirty-seventh aspect, whole- 
group refresh is performed on a group of blocks having a 
high possibility of causing a transmission error due to a large 
coding quantity while dispersed refresh is performed on a 
group of blocks having a low possibility of causing a 
transmission error due to a small coding quantity. Therefore, 
a disturbance line can be eliminated in a still picture region 
while, even if a transmission error occurs as to a group of 45 
blocks still having a small coding quantity, it is possible to 
refresh this. 

A thirty-eighth aspect of the present invention is directed 
to a video coding apparatus, employed in a picture trans- 
mission system formed by a coding apparatus for coding 
motion picture and transmitting coded data of the motion 
picture and a decoding apparatus for receiving the transmit- 
ted coded data and decoding the same while performing 
detection of an error in the coded data to be decoded and 
transmitting error notice to the coding apparatus when an 
error is detected as the coding apparatus, for dividing each 
frame of the motion picture into a predetermined number m 
of groups of blocks and coding the motion picture while 
switching a coding mode between an IN'lTiR coding mode 
and an INTRA coding mode in units of block included in 
each group of blocks, comprising: 

an error receiving part for receiving the error notice; 
a refresh selection part for determining, when the error 
notice is received by the error receiving part, whether 
or not there is motion exceeding a predetermined 
threshold in an object in a region of each group of 
blocks in each frame coded up to a moment preceding 
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a point of receiving of the error notice by a prescribed 
time RTmax and deciding performance of refresh by 
INTRA coding on a group of blocks of a region having 
motion exceeding the threshold; and 
a whole-group refresh part for performing whole-group 
refresh, defined as an operation of INTRA<oding all 
blocks included in a group of blocks in a coding process 
for the same frame, on a group of blocks decided by the 
refresh selection part to be subjected to refresh. 
As described above, in the thirty-eighth aspect, largeness/ 
smallness of motion of an object per group of blocks can be 
determined at a point when the coding side is posted on an 
error from the decoding side while going back to the point 
coding the frame of the error, whereby only a necessary 
group of blocks can be simultaneously refreshed at a nec- 
essary time, and it is possible to improve the coding eflS- 
ciency without damaging error resistance. 

According to a thirty-ninth aspect, in the thirty-eighth 
aspect, 

the video coding apparatus further comprises a dispersed 
refresh part for performing dispersed refresh, defined as 
an operation of INTRA-coding each block included in 
a group of blocks in a coding process for frames 
varying with the block while regarding groups of 
blocks being in the same position in respective frames 
among groups of blocks in the frames as the same 
group of blocks, on a group of blocks other than a group 
of blocks decided by the refresh selection part to be 
subjected to refresh. 
According to a fortieth aspect, in the thirty-eighth aspect, 
the refresh selection part includes 

a motion information storage management part for 
storing, in coding each frame of the motion picture, 
motion information indicating the magnitude of 
motion of an object in a region of each group of 
blocks in the frame, and holding the motion infor- 
mation from a point of coding of the frame up to a 
point after a lapse of a prescribed time RTmax, and 
determines, on the basis of the motion information held 
by the motion information storage management part, 
whether or not there is motion exceeding the thresh- 
old in an object in a region of each group of blocks 
in each frame coded up to a moment preceding a 
point of receiving of the error notice by the time 
RTmax. 

According to a forty-first aspect, in the thirty-eighth 
aspect, 

the time RTmax is the maximum value of a time from a 
point when any frame in the motion picture is coded up 
to a point when the error receiving part receives the 
error notice when coded data of the frame is transmitted 
to the decoding apparatus and an error is detected in the 
coded data. 

As described above, in the forty-first aspect, largeness/ 
smalhiess of motion of an object per group of blocks can be 
determined at a point when the coding side is posted on an 
error from the decoding side while going back to the point 
coding the frame of the error, whereby only a necessary 
group of blocks can be simultaneously refreshed at a nec- 
essary time, and it is possible to improve the coding eflS- 
ciency without damaging error resistance. 

According to a forty-first aspect, in the fortieth aspect, 
the video coding apparatus further comprises a time 
calculation part for calculating a time from a point 
when each frame in the motion picture is coded up to 
a point when the error receiving part receives the error 
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notice when coded data of the frame is transmitted to 
the decoding apparatus and an error is detected in the 
coded data as the time RTmax every frame of the 
motion picture, and 
the motion information storage management part holds 5 
the motion information on the basis of the time RTmax 
calculated by the time calculation part. 
As described above, in the forty-second aspect, the time 
for holding motion information is calculated every frame of 
the picture, whereby only necessary motion information can 
be held and waste of a storage region can be eliminated. 

According to a forty-third aspect, in the thirty-eighth 
aspect, 

the whole-group refresh part performs whole-group 
refresh, when performance of refresh for a plurality of 
groups of blocks being in different regions is decided 
by ihc refresh selection part, on each of the plurality of 
groups of blocks once while successively displacing the 
same frame by frame. 
As described above, in the forty-third aspect, blocks for 
INTRA coding having low coding eflSciency can be dis- 
persed and it is possible to preferentially refresh a group of 
blocks requiring refresh. 

According to a forty-fourth aspect, in the forty-third 
aspect, 

the refresh selection part determines, when the error 
notice is received by the error receiving part while the 
whole-group refresh part performs whole -group refresh 
on each of the plurality of groups of blocks once while 
successively displacing the same frame by frame, 
whether or not there is motion exceeding the threshold 
in an object in a region of each group of blocks in each 
frame coded up to a moment preceding a point of the 
receiving by the time RTmax and additionally decides 
a group of blocks of a region having motion exceeding 
the threshold on the basis of a result of the determina- 
tion as a group of blocks to be subjected to refresh, and 
the whole-group refresh part performs refresh on each of 
a plurality of groups of blocks for which performance 
of refresh is decided by the refresh selection part, 
inclusive of a group of blocks for which performance of 
refresh is redundantly decided, once while successively 
displacing the same frame by frame. 
As described above, in the forty-fourth aspect, even if an 
error occurs while successively refreshing a group of blocks 
to be subjected to whole-group refresh, it is possible to 
properly whole-group refresh only a necessary group of 
blocks. 

According to a forty-fifth aspect, in the fortieth aspect, 
the motion information storage management part stores, 
in coding each frame of the motion picture, prescribed 
motion information indicating motion exceeding the 
threshold as the motion information about a group of 
blocks subjected to whole-group refresh in the coding 55 
and holds the prescribed motion information from a 
point of the coding up to a point after a lapse of the time 
RTmax. 

As described above, in the forty-fifth aspect, it is possible 
to simultaneously refresh an INTOA-coded group of blocks go 
having low coding efGciency and readily causing an error 
when error notice is received from the decoding side simi- 
larly to a group of blocks whose object has large motion. 

According to a forty-sixth aspect, in the thirty-eighth 
aspect, 65 

the video coding apparatus further comprises a search 
range limit part for limiting, in coding of a block 
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adjacent to a group of blocks queued to whole-group 
refresh, being a group of blocks to be subjected to the 
whole-group refresh but not yet subjected to the whole- 
group refresh, among blocks included in a group of 
blocks not subjected to the whole-group refresh, a 
motion vector search range so that the group of blocks 
queued to whole-group refresh is not referred to. 
As described above, in the forty-sixth aspect, it is possible 
to prevent a group of blocks not subjected to whole-group 
refresh from propagation of influence by an error. 

According to a forty-seventh aspect, in the forty-sixth 
aspect, 

the search range limit part limits the motion vector search 
range, in coding of a block included in each group of 
blocks, so that no block included in a group of blocks 
other than the group of blocks including the currently- 
coded block is referred to during a period when the 
whole-group refresh is performed. 
As described above, in the forty-seventh aspect, it is 
possible to further readily prevent a group of blocks not 
subjected to whole -group refresh from propagation of influ- 
ence by an error. 

A forty-eighth aspect of the present invention is directed 
to a video coding method of dividing each frame of a motion 
picture into a predetermined number m of groups of blocks 
for coding the motion picture while switching a coding 
mode between an INTER coding mode and an INTRA 
coding mode in units of block included in each group of 
blocks, comprising: 

a motion determination step of determining whether or 
not there is motion exceeding a predetermined thresh- 
old in an object in each region of the number m of 
groups of blocks in each frame during a lapse of a 
prescribed time T from a prescribed point; 
a whole-group refresh step of performing whole-group 
refresh, defined as an operation of INTRA-coding all 
blocks included in a group of blocks in a coding process 
for the same frame, on blocks of a region determined in 
the motion determination step as having motion 
exceeding the threshold; and 
a dispersed refresh step of performing dispersed refresh, 
defined as an operation of INTRA-coding each block 
included in a group of blocks in a coding process for 
frames varying with the block while regarding groups 
of blocks being in the same position in respective 
frames among groups of blocks in the frames as the 
same group of blocks, on a group of blocks of a region 
determined in the motion determination step as having 
no motion exceeding the threshold. 
According to a forty-ninth aspect, in the forty-eighth 
aspect, 

whole-group refresh is performed on the basis of a 
determination result in the motion determination step at 
least MS times (MS: prescribed natural number) on a 
group of blocks subjected to the whole -group refresh 
even after motion exceeding the threshold disappears 
from an object in a region of the group of blocks. 
According to a fiftieth aspect, in the forty-eighth aspect, 
the whole-group refresh is performed in a coding process 
for frames at a point after a lapse of the time T from the 
prescribed point, and 
the dispersed refresh is completed during a lapse of the 

time T from the prescribed point. 
According to a fifty-first aspect, in the fiftieth aspect, 
when blocks in a group of blocks being in the process of 
the dispersed refresh are INTRA-coded in frames vary- 
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ing with the block continuously in excess of S limes (S: 
prescribed natural number), the dispersed refresh for 
the group of blocks is completed during a lapse of a 
prescribed time T longer than the time T. 
According to a fifty-second aspect, in the fifty-first aspect, 5 
the whole-group refresh is performed in a coding process 
for frames at a point after a lapse of a prescribed time 
T" shorter than the time T in response to the rate of a 
group of blocks completely subjected to the dispersed 
refresh during a lapse of the prescribed time T. 
According to a fifty-third aspect, in the fifty-second 
aspect, 

the prescribed time T" is calculated in accordance with the 
following equation: 

T"-l:T(in-B)/(mk-B) 

where m is the number of groups of blocks in each frame, 
B is the number of groups of blocks completely subjected to 
the dispersed refresh during a lapse of the prescribed time V 20 
and an integer not more than m, and k is T/T. 

According to a fifty-fourth aspect, in the forty-eighth 
aspect, 

a group of blocks to be subjected to the dispersed refresh 
is divided into subgroups of blocks of a number equal 25 
to a frame number corresponding to the time T and a 
subgroup of blocks is INTRA-coded in a coding pro- 
cess for one frame in the dispersed refresh step. 
A fifty-fifth aspect of the present invention is directed to 
a video coding method, which divides each frame of a 30 
motion picture into a predetermined number m of groups of 
blocks, for coding the motion picture while switching a 
coding mode between an INTER coding mode and an 
INTRA coding mode in units of block included in each 
group of blocks, comprising: 35 
a whole-group refresh step of performing whole-group 
refresh, defined as an operation of INTRA<oding all 
blocks included in a group of blocks in a coding process 
for the same frame, on one group of blocks at most with 
respect to each frame, wherein ^° 
a frame number Tf corresponding to an interval for 
performing the whole-group refresh on groups of 
blocks being in the same position in respective 
frames among groups of blocks in the frames is 
greater than the number m. 
According to a fifty-sixth aspect, in the forty-eighth 
aspect, 

a frame number Tf corresponding to an interval for 
performing INTRA coding on blocks being in the same 
position in respective frames among blocks in the 
frames is greater than the number m. 

According to a fifty-seventh aspect, in the forty-eighth 
aspect, 

an interval in which INTRA coding is performed by the 55 
whole-group refresh or the dispersed refresh on blocks 
being in the same position in respective frames among 
blocks in the frames is the time T, 

a determination is made in the motion determination step 
as to whether or not there is motion exceeding the 50 
threshold in an object in each region during a lapse of 
the time T from a point displaced frame by frame every 
region of the number m of groups of blocks in each 
frame, and 

the whole-group refresh is performed on one group of 65 

blocks at most with respect to each frame. 
According to a fifty-eighth aspect, in the fifty-fifth aspect. 
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the video coding method further comprises a motion 
determination step of determining whether or not there 
is motion exceeding the thre^old in an object in 
respective regions of the number m of groups of blocks 
in each firame during a lapse of the time T from a point 
displaced frame by frame for each of the regions, and 

the whole-group refresh is performed on a group of blocks 
of a region determined as having motion exceeding the 
threshold in the whole-group refresh step. 

According to a fifty-ninth aspect, in the fifty-seventh 
aspect, 

presence/absence of motion is determined in the motion 
determination step by detecting whether or not there is 
motion exceeding the threshold in an object in respec- 
tive regions of the groups of blocks during a lapse of 
the time T from a point displaced frame by frame for 
each of the regions also as to a region of a group of 
blocks to be subjected to the dispersed refresh in 
parallel with the dispersed refresh, 

when motion exceeding the threshold is detected in an 
object in a region of a group of blocks being in the 
process of the dispersed refresh, the dispersed refresh 
on the group of blocks is terminated, and 

after a lapse of the time T from a point when the dispersed 
refresh on a group of blocks of a region where motion 
exceeding the threshold is delected, the whole-group 
refresh is performed on the group of blocks of the 
region. 

According to a sixtieth aspect, in the fifty-seventh aspect, 

presence/absence of motion is determined in the motion 
determination step by detecting whether or not there is 
motion exceeding the threshold in an object in respec- 
tive regions during a lapse of the time T from a point 
displaced frame by frame for each of the regions in 
parallel with the dispersed refresh, 

when the dispersed refresh on each group of blocks is 
performed from a point when determination of 
presence/absence of motion of an object in a region of 
the group of blocks is started and motion exceeding the 
threshold is delected in an object in a region of a group 
of blocks being in the process of the dispersed refresh, 
the dispersed refresh on the group of blocks is 
terminated, and 

after a lapse of the lime T from a point when the dispersed 
refresh on a group of blocks of a region where motion 
exceeding the threshold is detected is started, the 
whole-group refresh is performed on the group of 
blocks of the region. 

According to a sixty-first aspect, in the fifty-seventh 
aspect, 

a region of each group of blocks is divided into a 
prescribed number of divided regions in the motion 
determination step and presence/absence of motion in 
each divided region is determined by detecting whether 
or not there is motion exceeding a previously set 
threshold in an object every divided region, and 

all blocks of the divided region are INTRA-coded in a 
coding process for a frame at a point of next whole- 
group refresh on a group of blocks of a region including 
a divided region where motion exceeding the threshold 
is detected. 

According to a sixth-second aspect, in the fifty-seventh 
aspect, 

a region of each group of blocks is divided into a 
prescribed number of divided regions in the motion 
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determination step and presence/absence of motion in 
each divided region is determined by detecting whether 
or not there is motion exceeding a previously set 
threshold in an object every divided region, 

when motion exceeding the threshold is detected in an 5 
object in a divided region included in a region of a 
group of blocks being in the process of the dispersed 
refresh, dispersed refresh on the group of blocks of a 
region including the divided region is terminated, and 

all blocks of the divided region are INTRA-coded in a 
coding process for a frame at a point of next whole- 
group refresh on a group of blocks of a region including 
a divided region where motion exceeding the threshold 
is detected. 

According to a sixty-third aspect, in the fifty-seventh 
aspect, 

when an object is vertically long or the object moves in 
the vertical direction, groups of blocks subjected to the 
whole-group refresh are respectively refreshed along 
the vertical direction among groups of blocks arranged 
in the vertical and transverse directions. 

According to a sixty-fourth aspect, in the fifty-seventh 
aspect, 

when an object is transversely long or the object moves in 
the transverse direction, groups of blocks subjected to 
the whole-group refresh are respectively refreshed 
along the transverse direction among groups of blocks 
arranged in the vertical and transverse directions. 

According to a sixty-fifth aspect, in the forty-eighth 
aspect, 

the video coding method further comprises a threshold set 
step of changing the threshold used in the motion 
determination step. 

According to a sixty-sixth aspect, in the sixty-fifth aspect, 

the threshold set step includes: 

a step of detecting a blur quantity of a camera or a 
picture, and 

a step of setting a value varying with the blur quantity 
as the threshold. ^ 
According to a sixty-seventh aspect, in the forty-eighth 
aspect, 

the video coding method funher comprises a coding 
precision control step of rendering, when a group of 
blocks to be subjected to whole-group refresh is 45 
included in a frame to be currently coded and no group 
of blocks subjected to whole-group refresh is included 
in a frame coded n (n: predetermined natural number) 
frames before, the picture quality of the frame to be 
currently coded inferior to the picture quality of the 50 
frame coded n frames before on the basis of a deter- 
mination result in the motion determination step. 

According to a sixth-eighth aspect, in the fifty-fifth aspect, 

the video coding method further comprises a coding 
precision control step of rendering, when a group of 55 
blocks to be subjected to whole-group refresh is 
included in a frame to be currently coded and no group 
of blocks subjected to whole-group refresh is included 
in a frame coded n (n: predetermined natural number) 
frames before, the picture quality of the frame to be go 
currently coded inferior to the picture quality of the 
frame coded n frames before on the basis of a deter- 
mination result in the motion determination step. 

According to a sixty- ninth aspect, in the forty-eighth 
aspect, 65 

the video coding method further comprises a coding 
precision control step of rendering, when no group of 
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blocks to be subjected to whole-group refresh is 
included in a frame to be currently coded and a group 
of blocks subjected to whole-group refresh is included 
in a frame coded n (n: predetermined natural number) 
frames before, the picture quality of the frame to be 
currently coded superior to the picture quality of the 
frame coded n frames before on the basis of a deter- 
mination resuh in the motion determination step. 
According to a seventieth aspect, in the fifty-fifth aspect, 
the video coding method further comprises a coding 
precision control step of rendering, when no group of 
blocks to be subjected to whole-group refresh is 
included in a frame to be currently coded and a group 
of blocks subjected to whole-group refresh is included 
in a frame coded n (n: predetermined natural number) 
frames before, the picture quality of the frame to be 
currently coded superior to the picture quality of the 
frame coded n frames before on the basis of a deter- 
mination result in the motion determination step. 
According to a seventy-first aspect, in the sixty-seventh 
aspect, 

the coding precision control step includes a quantization 
precision control step of rendering the picture quality of 
the frame to be currently coded inferior to the picture 
quality of the frame coded n frames before by lowering 
quantization precision for the frame to be currently 
coded. 

According to a seventy-second aspect, in the sixty-ninth 
aspect, 

the coding precision control step includes a quantization 
precision control step of rendering the picture quality of 
the frame to be currently coded superior to the picture 
quality of the frame coded n frames before by improv- 
ing quantization precision for the frame to be currently 
coded. 

According to a seventy-third aspect, in the forty-eighth 
aspect, 

the dispersed refresh step includes a coding precision 
control step of rendering the picture quafity of a block 
to be subjected to INTRA coding among blocks 
included in a group of blocks to be subjected to the 
dispersed refresh superior to the picture quality of the 
remaining blocks in a frame including the group of 
blocks. 

According to a seventy-fourth aspect, in the forty-eighth 
aspect, 

the dispersed refresh step includes a coding precision 
control step of controlling precision of coding so that 
the picture quality of a block to be subjected to INTRA 
coding among blocks included in a group of blocks to 
be subjected to the dispersed refresh does not lower 
below a previously set lower limit. 

According to a seventy-fifth aspect, in the forty-eighth 
aspect, 

the dispersed refresh step includes a coding precision 
control step of controlling precision of coding for 
equalizing, when the picture quality of a block to be 
subjected to INTRA coding among blocks included in 
a group of blocks to be subjected to the dispersed 
refresh is higher than a previously set lower limit, the 
picture quality with the picture quality of the remaining 
blocks in a frame including the group of blocks and 
setting, when the pictiu-e quality of the block to be 
subjected to INTRA coding is lower than the lower 
hmit, the picture quality at the lower limit. 

According to a seventy-sixth aspect, in the seventy-third 
aspect. 
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the coding precision control step includes a quantization 
precision control step of rendering quantization preci- 
sion for the block to be subjected to INTRA coding 
higher than quantization precision for the remaining 
blocks in the frame. 5 

According to a seventh -seventh aspect, in the forty-eighth 
aspect, 

the dispersed refresh step includes a quantization preci- 
sion control step of controlling quantization precision 
so that quantization precision for a block to be sub- 
jected to INTRA coding among blocks included in a 
group of blocks to be subjected to the dispersed refresh 
does not lower below a previously set lower limit. 

According to a seventy-eighth aspect, in the forty-eighth 
aspect, 

the dispersed refresh step includes a quantization preci- 
sion control step of controlling quantization precision 
for equalizing, when quantization precision for a block 
to be subjected to INTRA coding among blocks 
included in a group of blocks to be subjected to the 
dispersed refresh is higher than a previously set lower 
limit, the quantization precision with quantization pre- 
cision for the remaining blocks in a frame including the 
blocks and setting, when quantization precision for the 
block to be subjected to INTRA coding is lower than 
the lower limit, the quantization precision at the lower 
limit. 

According to a seventy-ninth aspect, in the forty-eighth 
aspect, 

each group of blocks is formed by a plurality of blocks in 
each of m predetermined regions in each frame. 

According to an eightieth aspect, in the fifty-fifth aspect, 

each group of blocks is formed by a plurality of blocks in 
each of m predetermined regions in each frame. 

According to an eighty-first aspect, in the seventy-ninth 
aspect, 

the predetermined region is a GROUP OF BLOCKS. 
According to a eighty-second aspect, in the eightieth 
aspect, 

the predetermined region is a GROUP OF BLOCKS. 
An eighty-third aspect of the present invention is directed 
to a video coding method of dividing each frame of a motion 
picture into a predetermined number m of groups of blocks 
for coding the motion picture while switching a coding 
mode between an INTER coding mode and an INTRA 45 
coding mode in units of block included in each group of 
blocks, comprising: 

a coding quantity determination step of determining 
whether or not a coding quantity resulting from coding 
of each group of blocks during a lapse of a prescribed 50 
time T from a prescribed point is in excess of a 
predetermined threshold; 
a whole-group refresh step of performing whole-group 
refresh, defined as an operation of INTRA coding all 
blocks included in a group of blocks in a coding process ss 
for the same frame, on a group of blocks so determined 
in the coding quantity determination step that the 
coding quantity is in excess of the threshold; and 
a dispersed refresh step of performing dispersed refresh, 
defined as an operation of INTRA-coding each block 60 
included in a group of blocks in a coding process for 
frames varying with the block while regarding groups 
of blocks being in the same position in respective 
frames among groups of blocks in the frames as the 
same group of blocks, on a group of blocks so deter- 65 
mined in the coding quantity determination step that the 
coding quantity is less than the threshold. 
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According to an eighty-fourth aspect, the present inven- 
tion is directed to a video coding method, employed in a 
picture transmission system formed by a coding apparatus 
for coding a motion picture and transmitting coded data of 
the motion picture and a decoding apparatus for receiving 
the transmitted coded data and decoding the same while 
performing detection of an error in the coded data to be 
decoded and transmitting error notice to the coding appara- 
tus when an error is detected, for dividing each frame of the 
motion picture into a predetermined number m of groups of 
blocks and coding the motion picture while switching a 
coding mode between an INTER coding mode and an 
INTRA coding mode in units of block included in each 
group of blocks, comprising: 

an error receiving step of receiving the error notice; 
a refresh selection step of determining, when the error 
notice is received, whether or not there is motion 
exceeding a predetermined threshold in an object in a 
region of each group of blocks in each frame coded up 
to a moment preceding a point of receiving of the error 
notice by a prescribed time RTmax and deciding per- 
formance of refresh by INTRA coding on a group of 
blocks of a region having motion exceeding the thresh- 
old; and 

a whole-group refresh step of performing whole-group 
refresh, defined as an operation of INTRA-coding all 
blocks included in a group of blocks in a coding process 
for the same frame, on a group of blocks decided in the 
refresh selection step to be subjected to refresh. 
According to an eighty-fifth aspect, in the eighty-fourth 
aspect, 

the video coding method further comprises a dispersed 
refresh step of performing dispersed refresh, defined as 
an operation of INTRA-coding each block included in 
a group of blocks in a coding process for frames 
varying with the block while regarding groups of 
blocks being in the same position in respective frames 
among groups of blocks in the frames as the same 
group of blocks, on a group of blocks other than a group 
of blocks decided in the refresh selection step to be 
subjected to refresh. 
According to an eighty-sixth aspect, in the eighty-fourth 
aspect, 

the video coding method further comprises a motion 
information storage step of storing, in coding each 
frame of the motion picture, motion information indi- 
cating the magnitude of motion of an object in a region 
of each group of blocks in the frame, and 

a hold time management step of managing a hold time for 
the motion information so as to hold the motion infor- 
mation stored in the motion information storage step at 
least for the time RTmax, and 

a determination is made in the refresh selection step on the 
basis of the motion information whose hold time is 
managed as to whether or not there is motion exceeding 
the threshold in an object in a region of each group of 
blocks in each frame coded up to a moment preceding 
a point of receiving of the error notice by the lime 
RTmax. 

According to an eighty-seventh aspect, in the eighty- 
fourth aspect, 

the time RTmax is the maximum value of a time from a 
point when any frame in the motion picture is coded up 
to a point when the error notice is received by the 
coding apparatus when coded data of the frame is 
transmitted to the decoding apparatus and an error is 
detected in the coded data. 
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According to an eighty-eighth aspect, in the eighty-sixth 
aspect, 

the video coding method further comprises a time calcu- 
lation step of calculating a time from a point when each 
frame in the motion picture is coded up to a point when 
the error notice is received by the coding apparatus 
when coded data of the frame is transmitted to the 
decoding apparatus and an error is detected in the 
coded data, and 

the hold time for the motion information is managed in the 
hold time management step employing the time calcu- 
lated in the time calculation step as the prescribed time 
RTmax. 

According to an eighty-ninth aspect, in the eighty-fourth 
aspect, 

when performance of refresh on a pliu^ality of groups of 
blocks being in different regions is decided in the 
refresh selection step, each of the plurality of groups of 
blocks is performed whole -group refresh once while 
being successively displaced frame by frame. 

According to a ninetieth aspect, in the eighty-ninth aspect, 

when the error notice is received while each of the 
plurality of groups of blocks is performed whole-group 
refresh once while being successively displaced frame 
by frame, whether or not there is motion exceeding the 
threshold in an object of a region of each group of 
blocks in each frame coded up to a moment preceding 
a point of the receiving by the time RTmax is deter- 
mined in the refresh selection step and a group of 
blocks of a region having motion exceeding the thresh- 
old is additionally decided as a group of blocks to be 
subjected to refresh on the basis of a result of the 
determination, and 

each of a plurality of groups of blocks for which perfor- 
mance of refresh is decided in the refresh selection step, 
inclusive of a group of blocks for which performance of 
refresh is redundantly decided, is performed whole- 
group refresh once while being successively displaced 
frame by frame. 

According to a ninety-first aspect, in the eighty-sixth 
aspect, 

prescribed motion information indicating motion exceed- 
ing the threshold is stored in the motion information 
storage step in coding each frame of the motion picture 
as the motion information about a group of blocks 
subjected to whole -group refresh in the coding, and 

the prescribed motion information is held by management 
of the hold time in the hold time management step from 
a point of the coding up to a point after a lapse of at 
least the prescribed time RTmax. 

According to a ninety-second as*pect, in the eighty-fourth 
aspect, 

the video coding method further comprises a search range 
limit step of limiting, in coding of a block adjacent to 
a group of blocks queued to whole -group refresh, 
which is a group of blocks to be subjected to the 
whole-group refresh but not yet subjected to the whole- 
group refresh, among blocks included in a group of 
blocks not subjected to the whole-group refresh, a 
motion vector search range so that the group of blocks 
queued to whole-group refresh is not referred to. 

According to a ninety-third aspect, in the ninety-second 
aspect, 

the motion vector search range is so limited in the search 
range limit step, in coding of a block included in each 
group of blocks, that no block included in a group of 
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blocks other than the group of blocks including the 
currently-coded block is referred to during a period 
when the refresh is performed. 
A ninety-fourth aspect of the present invention is directed 
to a storage medium containing a video coding program 
thereon for dividing each frame of a motion picture into a 
predetermined number m of groups of blocks and coding the 
motion picture while switching a coding mode between an 
INTER coding mode and an INTRA coding mode in units of 
a block included in each group of blocks as a program 
executed in a computer unit. The storage medium contains 
a video coding program recorded thereon for implementing 
on the computer unit operating environment including: 
a motion detenmination step of determining whether or 
not there is motion exceeding a predetencnined thresh- 
old in an object in each region of the number m of 
groups of blocks in each frame during a lapse of a 
prescribed time T from a prescribed point; 
a whole-group refresh step of performing whole-group 
refresh, defined as an operation of INTRA<oding all 
blocks included in a group of blocks in a coding process 
for the same frame, on a group of blocks of a region 
determined in the motion determination step as having 
motion exceeding the threshold; and 
a dispersed refresh step of performing dispersed refresh, 
defined as an operation of INTRA-coding each block 
included in a group of blocks while regarding groups of 
blocks being in the same position in respective frames 
among groups of blocks in the frames as the same 
group of blocks in a coding process for frames varying 
with the block, on a group of blocks of a region 
determined in the motion determination step as having 
no motion exceeding the threshold. 
A ninety-fifth aspect of the present invention is directed to 
a storage medium containing a video coding program 
thereon for dividing each frame of a motion picture into a 
predetermined number m of groups of blocks and coding the 
motion picture while switching a coding mode between an 
INTER coding mode and an INTRA coding mode in units of 
block included in each group of blocks as a program 
executed in a computer unit. The storage medium contains 
a video coding program recorded thereon for implementing 
on the computer unit operating environment including: 
a whole-group refresh step of performing whole-group 
refresh, defined as an operation of INTRA-coding all 
blocks included in a group of blocks in a coding process 
for the same frame, on one group of blocks at most with 
respect to each frame, wherein 
a frame number Tf corresponding to an interval for 
performing the whole-group refresh on groups of 
blocks being in the same position in respective frames 
among groups of blocks in the frames is greater than the 
number m. 

A ninety-sixth aspect of the present invention is directed 
to a storage medium containing a video coding program 
thereon for dividing each frame of a motion picture into a 
predetermined number m of groups of blocks and coding the 
motion picture while switching a coding mode between an 
INTER coding mode and an INTRA coding mode in units of 
a block included in each group of blocks as a program 
executed in a computer unit, 'llie storage medium contains 
a video coding program for implementing on the computer 
unit operating environment including: 

a coding quantity determination step of determining 
whether or not a coding quantity resulting from coding 
of each group of blocks during a lapse of a prescribed 
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time T from a prescribed point is in excess of a BRIEF DESCRIPTION OF THE DRAWINGS 

predetermined threshold; j ^ ^^^^^^ showing an exemplary refresh opera- 

a whole-group refresh step of performmg whole-group ^^^^ ^ ^ ^.^^ ^^^^^^ according to a first embodi- 

refresh, defined as an operation of INI RA-codmg all ^^^^ ^^^^^ invention; 

blocks mcluded ma group of blocks m a codmg process 5 « u^u- u -^ j- .uj 

for the same frame, on a group of blocks so determined ^IG- 2 is a flow chart showing the video codmg method 

in the coding quantity determination step that the accordmg to the first embodiment; 

coding quantity is in excess of the threshold; and FIG. 3 is a flow chart showing a video coding method 

a dispersed refresh step of performing dispersed refresh, according to a modification of the first embodiment of the 

defined as an operation of INTRA-coding each block present invention; 

included in a group of blocks in a coding process for FIG. 4 is a diagram showing an exemplary refresh opera- 
frames varying with the block while regarding groiips tion in a video coding method according to a second 
of blocks being in the same position in respective embodiment of the present invention; 
frames among groups of blocks in the frames as the pj^ 5 a flow chart showing the video coding method 
same group of blocks, on a group of blocks so deter- according to the second embodiment; 
mined in the coding quantity determination step that the ^. „ l . i_ • 1 i- .u 1 
• 1 L I. tj FIG. 6 is a now chart showmg a video coding method 
codmg quantity IS less than the threshold. ,. , ... ... . r ,u *• 

. , ^ ^ - . . . according to a third embodiment of the present invention; 

A ninety-seventh aspect of the present invention is „^ „ . . . , ^ . 

directed to a storage medium containing a video coding . ^ *s a diagram showing an exemplary refresh opera- 

program thereon, employed in a picture transmission system ^" '^^'"S method according to the third 

formed by a coding apparatus for coding a motion picture embodiment; 

and transmitting coded data of the motion picture and a FIG. 8 is a flow chart showing a video coding method 

decoding apparatus for receiving the transmitted coded data according to a fourth embodiment of the present invention; 

and decoding the same while performing detection of an FIG. 9 is a diagram showing an exemplary refresh opera- 
error in the coded data to be decoded and transmitting error ^5 tion in the video coding method according to the fourth 

notice to the coding apparatus when an error is detected, for embodiment; 

dividing each frame of the motion picture in to a predeter- FIG. 10 is a flow chart showing a video coding method 

mined number m of groups of blocks and coding the motion according to a modification of the fourth embodiment; 

picture while switching a coding mode between an INTER FIGS. 11 A to UC are diagrams showing exemplary 

coding mode and an INTRA coding mode in units of block refresh operations in a video coding method according to a 

included in each group of blocks as a program executed on fifth embodiment of the present invention; 

a computer unit. The storage medium contains a video FIG. 12 is a flow chart showing the procedure of threshold 

coding program recorded thereon for implementing on the processing in a video coding method according to a 

computer unit operating environment including: seventh embodiment of the present invention; 

an error receiving step of receiving the error notice; 35 pjQ ^3 ^ block diagram showing the structure of a 

a refresh selection step of determining, when the error picture transmission system based on the video coding 

notice is received, whether or not there is motion methods according to the first to seventh embodiments; 

exceeding a predetermined threshold in an object in a pjQ 14 is a diagram showing an exemplary refresh 

region of each group of blocks in each frame coded up operation in a video coding method according to an eighth 
to a moment preceding a point of receiving of the error 40 embodiment of the present invention; 

notice by a prescribed time RTmax and deciding per- pj^ ^5 ^ ^ ^^^^ showing the video coding method 

formance of refresh by INTRA coding on a group of according to the eighth embodiment; 

blocks of a region having motion exceedmg the thresh- pj^ ^ ^^^^^ ^^^^^^ procedure of motion 

° ' ^° ^ ^ ^ . L . determination mode selection processing in the video coding 
a whole-group refresh step of performing whole-group 45 ^^^^^^ according to the eighth embodiment; 

refresh, defined as an operation of INTRA-coding all pj^ ^ ^ ^. ^^^^^ exemplary storage of GOB 

blocks included in a group of blocks m a coding process information, used in the video coding method 

for the same frame, on a group of blocks decided in the ^-^^^ embodiment, in an arrangement; 

refresh selecUon step to be subjected to refresh. f _ . « , * i. • r % j 

. 1. , • . • u»u \ • *u • 4 iu FIG. 18 is a flow chart showmg motion vector hmited 

According to a mnety-eighth aspect, m the ninety-seventh 50 • • t. -j j- .1. j j- . 

r codmg proccssmg m the video codmg method according to 

* the eighth embodiment; 

the storage medium contains a video codmg program r..^^ , ^^i^ i_ • 1 

r - 1 r iu « . t FIGS. 19A and 19B are diagrams showmg exemplary 

thereon for implementing on the computer unit oper- . . ^ . ^ , - -j 

„ . r *u • 1 1- ^v^^^.^,! ™F™..», hmitation of a motion vector search range in the video 

atmg environment further including a dispersed retresh , , 

, c ^ ' ^- ^ c u ^ R A coding method according to the eighth embodiment; 

step of performmg dispersed refresh, defined asanss ^ ^ ^ 

operation of INTRA-coding each block included in a FIG, 20 is a flow chart showing the procedure of motion 

group of blocks in a coding process for frames varying information storage management processing in the video 

with the block while regarding groups of blocks being ^odmg method accordmg to the eighth embodmient; 

in the same position in respective frames among groups FIG. 21 is a diagram showmg exemplary storage man- 
of blocks in the frames as the same group of blocks, on 60 agement of motion infonnation used in the video coding 

a group of blocks other than a group of blocks for method according to the eighth embodiment; 

which performance of refresh is decided in the refresh FIG. 22 is a flow chart showing the procedure of motion 

selection step. information hold time calculation processing in the video 

These and other objects, features, aspects and advantages coding method according to the eighth embodiment; 
of the present invention will become more apparent from the 65 FIG. 23 is a diagram showing an exemplary motion 

followingdetaileddescriptionof the present invention when information hold time, used in the video coding method 

taken in conjunction with the accompanying drawings. according to the eighth embodiment, in an arrangement; 
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FIG. 24 is a flow chart showing the procedure of motion 
information bold time management processing in the video 
coding method according to the eighth embodiment; 

FIG. 25 is a diagram for illustrating motion determination 
mode selection processing in a modification of the eighth ^ 
embodiment; 

FIG. 26 is a block diagram showing the structure of a 
picture transmission system based on the video coding 
method according to the eighth embodiment; 

FIG. 27 is a block diagram showing the structure of a 
video coding apparatus based on a video coding method 
according to a first modification of the first embodiment; 

FIG. 28 is a flow chart showing the procedure of quan- 
tization precision set processing in the video coding method; j5 
according to the first modification of the first embodiment; 

FIG. 29 is a block diagram showing the structure of a 
video coding apparatus based on a video coding method 
according to a second modification of the first embodiment; 

FIG. 30 is a flow chart showing the procedure of dispersed 20 
refresh in the second modification of the first embodiment; 

FIG. 31 a flow chart showing another example of the 
procedure of dispersed refresh in the second modification of 
the first embodiment; 

25 

FIG. 32 is a flow chart showing a video coding method 
according to a ninth embodiment of the present invention; 

FIG. 33 is a flow chart showing a method of calculating 
a refresh period in the ninth embodiment; 

FIGS. 34A to 34C are system diagrams for illustrating the 30 
application field of the present invention; 

FIG. 35 is a block diagram showing the structures of 
conventional examples of an encoder and a decoder for 
video data; 

FIG. 36 is a diagram for illustrating a refresh method in 
conventional video coding; and 

FIG. 37 is a diagram showing an exemplary refresh 
operation in conventional video coding. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

FIG. 13 is a block diagram showing the structure of a 45 
picture transmission system based on a video coding method 
according to a first embodiment of the present invention. 
ITiis system comprises a video coding apparatus 2701 and a 
video decoding apparatus 2709. ITie video coding apparatus 
2701 performs compression coding on an input picture Imi 50 
and transmits coded data obtained by the coding. The video 
decoding apparatus 2709 has a decoding part 2710, receives 
the coded data transmitted from the video coding apparatus 
2701 and performs decoding by the decoding part 2710, and 
outputs a picture obtained by the decoding as an output 55 
picture I mo. 

The video coding apparatus 2701 has a coding part 2708 
performing coding combining inter-picturc coding and intra- 
picturc coding, and additionally comprises, for performing 
refresh by rendering the coding part 2708 perform INTRA 60 
coding, a refresh cycle management part 2702, a coding 
timing management part 2703, a motion information man- 
agement part 2704, a mode selection part 2705, a whole- 
group refresh part 2706 and a dispersed refresh part 2707. 
^Vht structure of the coding part 2708 is similar to the 65 
structure of a conventional encoder 116 shown in FIG. 33, 
and in this coding part 2708, selectors corresponding to the 
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selectors 123 and 124 of the encoder 116 are controUed by 
the whole-group refresh part 2706 and the dispersed refresh 
part 2708. 

Each part of such a video coding apparatus 2701 may be 
directly implemented by hardware, while the same can also 
be implemented employing software. In the latter case, each 
part of the video coding apparatus 2701 can be implemented 
by forming the video coding apparatus with a CPU (Central 
Processing Unit), a memory and an external memory device 
so that the CPU executes a prescribed program (hereinafter 
referred to as "video coding program") loaded from the 
external memory device in the memory, for example. In this 
case, the video coding program is typically provided by a 
storage medium (floppy disk, CD-ROM, DVD or the like) 
storing the program. In other words, the user sets a pur- 
chased storage medium in the aforementioned video coding 
apparatus 2701, make the apparatus read the video coding 
program stored therein and installs the same in a memory 
device such as a hard disk unit. Alternatively, a video coding 
program transmitted to the video coding apparatus 2701 
through a communication line online may be installed in the 
memory device. Further, the maker may previously install 
the video coding program in the memory device before 
shipping the video coding apparatus. The program inslaUed 
in such a manner is loaded in the memory from the memory 
device and executed by the CPU. 

Operations of the video coding apparatus 2701 having the 
aforementioned structure are now described while noting a 
refresh operation. 

FIG. 1 is a diagram showing an exemplary refresh opera- 
tion in the case of applying the video coding method 
according to the first embodiment of the present invention to 
a GIF picture of H. 261 or H.263 recommended by ITU 
(Intemational Telecommunication Union). The CIF picture 
is of 352 by 288 dots, and this is divided into 22 by 18 blocks 
in units of a macroblock (hereinafter referred to as 
"MBLK") of 16 by 16 dots, and a GROUP OF BLOCKS 
(hereinafter referred to as "GOB") is further formed every 
11 by 3 blocks. In other words, the CIF picture is formed by 
2 by 6 GOBs, and each GOB is further formed by 11 by 3 
MBLKs. In this embodiment, "block" indicates MBLK, 
while "group of blocks" is not limited to GOB. The follow- 
ing description is made with reference to the case of assum- 
ing GOB as a group of blocks. Numbers from GOBI to 
G0B12 are attached to GOBs in the order shown in FIG. 1. 
When refreshing the same by performing INTRA coding 
GOB by GOB every frame in the order of the numbers, for 
example, refresh on the whole of one screen completes in 12 
frames. Therefore, the first description is made with refer- 
ence to the case of assuming that a refresh cycle T is 12 
frames. In the following description (also including descrip- 
tion of other embodiments), it is assumed that a time or a 
period is thus expressed by the number of frames and it is 
regarded that coding performed on each block included in 
the same frame is performed at the same point. Further, it is 
assumed that groups of blocks having the same positions in 
the frame among groups of blocks in each frame are not 
distinguished but identified as the same groups of blocks and 
referred to with the same number. 

For each GOB, the motion information management part 
2704 determines whether or not there is motion of an object 
in the GOB during 12 frames previous to timing when the 
GOB is individually refreshed on the basis of information 
obtained from the coding part 2708 every frame. As to the 
method of determination, a method of comparing the mag- 
nitude of a motion vector of each MBLK in the GOB with 
a set threshold and assuming that there is motion in the 
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object in the GOB if there are MBLKs having motion 
vectors exceeding the threshold in excess of a prescribed 
number can be employed. Alternatively, presence/absence of 
motion in the object in the GOB may be determined by 
comparing the coding quantity of each of 12 frames with a 5 
set threshold and determining that there is motion if there is 
at least one frame whose coding quantity exceeds the 
threshold. On the basis of the result of such determination of 
motion, the mode selection part 2705 selects one of a 
whole-group refresh mode and a dispersed refresh mode as jq 
the refresh mode. When there is motion in the object in the 
GOB, the mode selection part 2705 selects the whole-group 
refresh mode and the whole-group refresh part 2706 controls 
the selectors in the coding part 2708, thereby INTRA-coding 
all MBLKs belonging to the GOB simultaneously (i.e., in a 
coding process for the same frame), i.e., performing whole - 
group refresh on the GOB. When there is no motion in the 
object in the GOB, the mode selection part 2705 selects the 
dispersed refresh mode and the dispersed refresh part 2707 
controls selectors in the coding part 2708, thereby perform- 20 
ing INTRA coding on each MBLK in the GOB at timing 
varying with the MBLK (i.e., in a coding process for frames 
varying with the MBLK), i.e., performing dispersed refresh 
on the GOB. Timing information for coding including such 
refresh (INTRA coding) is generated by the coding timing 25 
management part 2703 and supplied to the coding part 2708 
and the refresh cycle management part 2702, Tuning infor- 
mation indicating the refresh cycle is generated by the 
refresh cycle management part 2702 and supplied to the 
motion information management part 2704, the whole-group 3Q 
refresh part 2706 and the dispersed refresh part 2707. 

The aforementioned refresh operation in the video coding 
apparatus 2701 is described in further detail. 

For a GOB having motion in the object in the GOB in 12 
frames, all MBLKs belonging to the GOB are INTRA-coded 35 
in a next frame (whole-group refresh). Further, a determi- 
nation of motion in following 12 frames is started from this 
frame. The GOB having no motion in the object in the GOB 
in 12 frames is subjected to refresh by INTRA coding from 
the next frame at timing varying with the MBLK (dispersed 40 
refresh). While how to vary the timing is not limited, 
circulation can be made in the GOB with 11 frames when 
INTRA-coding three MBLKs per frame, for example. 
Further, a determination of motion in 12 frames is made in 
parallel with this. FIG. 1 shows an operation in such a case 45 
that there has been motion in the object in GOBI to G0B4 
and in G0B9 to G0B12 in the first 12 frames. Referring to 
FIG. 1, slanted parts are blocks being INTRA-coded. From 
a point of a lapse of 12 frames, refresh in units of GOB is 
performed every frame from GOBI successively to G0B4 50 
(t=13 to t=16), while there has been no motion in G0B5 and 
hence dispersed refresh of G0B5 is started for INTRA- 
coding MBLKsl to 3 (tolT). At the next timing, MBLK4 to 
MBLK6 are INTRA-coded for GOBS. Similarly there has 
been no motion in G0B6, and hence dispersed refresh of 5s 
G0B6 is started for INTRA-coding MBLKsl to 3 (t=18). 
Thereafter a similar operation is repeated. Motion has been 
detected in GOBS at t-20, and hence whole-group refresh is 
performed on GOBS at t=29. 

FIG. 2 is a flow chart showing the video coding method 60 
used in the video coding apparatus 2701, and shows the 
aforementioned operation for one GOB. Referring to FIG. 2, 
RCOUNT denotes a count value of the refresh cycle. MOV 
is a flag indicating presence/absence of motion in the object 
in the GOB, and "1" indicates that there is motion while "0" 65 
indicates that there is no motion. FMBLK is a flag indicating 
whether or not INTRA coding is performed at timing 
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varying with the MBLK, i.e., a flag indicating whether or not 
dispersed refresh is performed, and "1" indicates that dis- 
persed refresh is performed while "0" indicates that no 
dispersed refresh is performed. MBLKG(I) indicates a 
group, in classification of the MBLKs in the GOB into 
timing of I-l to K, INTRA-coded every frame. These, 
which may correspond to the numbers of the MBLKs, are 
associated to be capable of performing refresh in such order 
that a refresh block is most visually inconspicuous. 

In the video coding according to this embodiment, ini- 
tialization of each variable and flag is first performed at a 
step 201. Namely, the refresh cycle management part 2702 
initializes RCOUN^f to "1", and the mode selection part 
2705 initializes MOV to "(y\ I to "1" and FMBLK to "0" 
respectively. Then, the refresh cycle management part 2702 
determines at a step 202 whether or not it is refresh timing. 
If the result is of refresh timing, the mode selection part 2705 
determines at a step 203 whether or not there has been 
motion on the basis of the flag MOV. This flag MOV is set 
by the motion information management part 2704, as 
described later. 

When it is determined at the step 203 that there has been 
motion in the GOB (when MOVol), the mode selection part 
2705 selects the whole-group refresh mode. In response to 
this selection, the whole-group refresh part 2706 performs at 
a step 204 whole-group refresh (also referred to as "GOB 
refresh") on the GOB, and the mode selection part 2705 
resets MOV and FMBLK at a step 205. Thereafter the 
refresh cycle management part 2702 initializes RCOUNT to 
"1" at a step 206, and the process returns to the step 202 in 
order to perform coding on the next frame, for again 
determining whether or not it is the refresh cycle. 

When it is determined at the step 203 that there has been 
no motion in the GOB (when MOV«0), the mode selection 
part 2705 sets FMBLK at a step 207 for selecting the 
dispersed refresh mode and sets I to "1", In response to this 
mode selection, the dispersed refresh part 2707 INTRA- 
codes MBLKs belonging to MBLKG(I) and increments I at 
a step 208. At a next step 209, the coding part 2708 performs 
coding of blocks in the GOB other than MBLKG(I). After 
this coding, the motion information management part 2704 
determines at a step 210 whether or not there has been 
motion in the GOB in coding of the frame, and sets MOV at 
a step 211 when there has been motion. Thereafter the 
refresh cycle management part 2702 initializes RCOUNT to 
" 1" at a step 206 and the process returns to the step 202 in 
order to perform coding for a next frame, for again deter- 
mining whether or not it is the refresh cycle. 

When it is determined at the step 202 that it is not refresh 
timing, the mode selection part 2705 determines at a step 
212 whether or not it is the dispersed refresh mode on the 
basis of the flag FMBLK. In the case of the dispersed refresh 
mode (when FMBLK=1), the dispersed refresh part 2707 
INTRA-codes a group of MBLKs indicated by MBLKG(I) 
and increments I at a step 213, At a next step 214, the coding 
part 2708 performs coding of the blocks other than MBLKG 
(I) in the GOB. After this coding, the motion information 
management part 2704 determines at a step 215 whether or 
not there has been motion in the GOB in coding of the frame, 
and sets MOV at a step 216 if there has been motion. 
Thereafter the refresh cycle management part 2702 incre- 
ments RCOUNT at a step 217 and the process returns to the 
step 202 in order to perform coding on the next frame, for 
again determining whether or not it is the refresh cycle. 

In the video coding according to this embodiment, the 
operations of the aforementioned steps 201 to 217 are 
performed on every GOB. 
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According to this embodiment, as hereinabove described, 
a refresh block by INTRA coding of a group of blocks 
having no motion is divided into a number of transmission 
frames in a refresh cycle for refreshing one screen with no 
overhead. Thus, the number of INTRA-coded blocks per 5 
frame decreases and quantization in a smaller quantization 
step is enabled. Further, cyclic motion of a group of blocks 
is dispersed in the refresh cycle, whereby a disturbance line 
can be eliminated in a still picture region. In addition, 
dispersed refresh is performed for a group of blocks having lO 
no motion, whereby, even if a transmtssion error occurs in 
a block finally refreshed as a group of blocks at a point when 
motion of a group of blocks having motion disappears, it is 
possible to refresh this. 

In order to, when a transmission error occurs in a block ^5 
finally refreshed as a group of blocks at a point when motion 
of a group of blocks having motion disappears, simulta- 
neously refresh this, the group of blocks may be simulta- 
neously refreshed at least once at the point when the motion 
of the group of blocks having motion disappears. FIG. 3 is 20 
a flow chart showing the video coding method of this case 
as to one GOB, and conresponds to the flow chart shown in 
FIG. 2. In this video coding method, a flag REF and a 
variable ms showing the count value are newly introduced 
and initiaUzed at a step 301 along with RCOUNT, MOV, I 25 
and MBLK. In other words, the mode selection part 2705 
sets REF=0 and ms=MS at a step 301 (where MS represents 
a predetermined natural number). As to a group of blocks 
simultaneously GOB refreshed, i.e., a group of blocks to be 
subjected to whole-group refresh, the mode selection part 30 
2705 sets REF-1 and ms-MS at a step 302, and even if it 
is determined that there is no motion at a step 203, the mode 
selection part 2705 selects the whole-group refresh mode at 
a step 303 on the basis of the flag REF. In response to this 
selection, the whole-group refresh part 2706 performs GOB 35 
refresh at a step 304. This is repealed MS times until REF=0 
at steps 305, 306 and 307 executed by the mode selection 
part 2705. In this case, further, the frequency for performing 
refresh at timing varying with the block may be reduced so 
that the dispersed refresh part 2707 completes refresh of the 
group of blocks in a cycle T larger than T. In this case, 
coding efliciency can be improved while suppressing influ- 
ence by a transmission error small by reducing the number 
of INTRA-coded blocks in a group of blocks where a still 
picture is continuous. 45 

While it is assumed in the aforementioned first embodi- 
ment that the determination method of comparing the mag- 
nitude of a motion vector of each MBLK in the GOB with 
the set threshold and regarding that there is motion in the 
object in the GOB if MBLKs having motion vectors exceed- ^0 
ing the threshold are present in excess of the set number or 
the determination method of comparing the coding quantity 
of each of 12 frames with the set threshold value and 
determining that there is motion in the object if there is at 
least one frame whose coding quantity exceeds the threshold 
is employed for the determination as to whether or not there 
is motion in the object in GOB, a determination method of 
comparing the motion vector absolute value total of each 
MBLK in the GOB with the set threshold and determining 
that there is motion in the object in the GOB when it exceeds 
the threshold may be employed in place thereof. 

Second Embodiment 

A video coding method according to a second embodi- 
ment of the present invention and a video coding apparatus 65 
based on the video coding method are now described, llie 
structure of this video coding apparatus is similar to that of 
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the video coding apparatus 2701 according to the first 
embodiment, as shown in FIG. 13. In the video coding 
apparatus according to this embodiment, parts identical to 
those of the video coding apparatus 2701 according to the 
first embodiment are denoted by the same reference 
numerals, to omit redundant description. 

As described with reference to the description of back- 
ground art, even if the number of blocks of a group of blocks 
simultaneously refreshed by INTRA coding is halved, 
blocks to be subjected to INTRA coding over two frames or 
three frames or blocks inhibited from motion compensation 
over two frames or three frames are increased and hence the 
coding efiGciency is reduced while the generated coding 
quantity is not much reduced. In other words, even if 
reducing increase of a coding quantity per frame by dividing 
one screen into a plurality of groups of blocks and refreshing 
a group of blocks by INTRA coding per frame, it has been 
impossible to extremely reduce the increase of the coding 
quantity when considering propagation of mismatch result- 
ing from motion prediction. Therefore, in the second 
embodiment of the present invention, timing of refresh by a 
whole-group refresh part 2706 is managed so that a refresh 
cycle management part 2702 introduces a frame including 
no group of blocks to be subjected to whole-group refresh 
into a refresh cycle. Thus, the coding efficiency is improved 
by INTER differential coding for improving the picture 
quality. Here also, the description is made with reference to 
the case of the GIF picture of H.261 or H.263 recommended 
in ITU. When setting the refresh cycle T=33 frames and 
performing refresh in units of a GOB in continuous 12 
frames therein, for example, frames not to be subjected to 
refresh in the unit of GOB are 21 frames, the coding 
efliciency is high during this period and the picture quality 
can be improved by the improvement of the eflSciency when 
considering the coding quantity as constant. Further, the 
refresh can be performed in about one second. 

In this embodiment, further, a dispersed refresh part 2707 
disperses refresh of the GOB to be coded at timing varying 
with the MBLK described with reference to the first embodi- 
ment in the refresh cycle, thereby improving the coding 
efliciency. While the first embodiment INTRA-codes 3 
MBLKs per frame in order to refresh the MBLKS in the 
GOB in 11 frames, MBLKS of the GOB may be refreshed 
in 33 frames in this embodiment when setting the refresh 
cycle to 33 frames as described above, for example, and 
hence one MBLK may be INTRA-coded per frame. In the 
video coding method of this embodiment in the case of thus 
setting the refresh cycle to 33 frames, a refresh operation is 
performed as shown in FIG. 4, FIG. 4 corresponds to FIG. 
1 in the first embodiment, and parts slanted in FIG, 4 are 
blocks (MBLK) being subjected to INTRA coding. 

FIG. 5 is a flow chart showing the video coding method 
according to this embodiment as to one GOB. In this flow 
chart, the step 202 of the flow chart shown in FIG. 2 is 
replaced with a step 202^ for determining whether or not a 
count value RCOUNT of the refresh cycle is equal to "33". 
Thus, the refresh cycle management part 2702 manages the 
liming of whole -group refresh by the whole -group refresh 
part 2706 and dispersed refresh by the dispersed refresh part 
2707 and sets the refresh cycle to 33 frames. In this case, 
MBLKG(I) each becomes one MBLK, while the refresh 
may be rendered inconspicuous by performing mapping in 
order different from the number of MBLK 

According to this embodiment, as hereinabove described, 
the number of INTRA-coded blocks to be INTRA-coded 
decreases below the number of blocks of the group of blocks 
in a frame including no group of blocks to be subjected to 
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whole-group refresh, whereby both effects of video coding blocks disappears, no whole-group refresh is performed on 

in high efficiency and refresh by INTRA coding can attained. this group of blocks after a lapse of the lime T firom the point 

of the whole-group refresh while dispersed refresh starts 

Third Embodiment after one refresh cycle from this point. In the worst case, 
^ . , ^. . , , . J r J- .5 therefore, it follows that influence by the error remains for 

A video codmg method according to a third embodiment ^ ^^^^^^^ ,^ embodiment, therefore, 

of the pr^nt invention and a video coding apparatus based ^ ^^^^^^^ J ^^^^ ^^^^^^^ 

on the video a)ding method are now described. The s rue- ^^^^^ starting determination of presence/absence of 

ture of this video codmg apparatus is simUar to that of the ^^^^^ ^^.^^^ ^^^^ ^ ^^^^^ 

video coding apparatus 2701 according to the first „ . ^^y^nAl* /u 

, ,. E> . ^ J. 10 mation management part 2704 determmes presence/absence 

embodiment, as shown m FIG. 13. In the video coding c r .u u- * e iS i 

' . . » -J I * of motion of the object every group of blocks every time 

apparatus accordmg to this embodiment, parts identical to . • n i.u A, * i / ♦•^ 

- , ^ . cod me one frame m parallel therewith up to a lapse or a time 

those of the video coding apparatus 2701 accordmg to the ™ T r ui i • u- u 

„ J JUL c T, and with respect to a group of blocks in which motion 

first embodiment are denoUd by the same reference ^^^^^^ , predetermined threshold is detected in the 

numerals, to omit redundant descnpUon. ^^.^^^ ^ ^^^^^.^^ p^^^ 2705 makes the dispersed 

In the first embodunent or the second embodiment, the refresh part 2707 interrupt the dispersed refresh at the point, 

dispersed refresh is not intermpted even if, whUe performing and a whole-group refresh part 2706 whole-group refreshes 

dispersed refresh on a certain group of blocks, motion is ^jis group of blocks after a lapse of a time T from the point 

detected in the object of the group of blocks. Even if motion starting the dispersed refresh. 

is detected in GOBS at t-»20 in FIG. 1, for example, GOBS t-i^ o - a u _ u • .u j- .u j 

^ , , . . • . • , 1 , 1 1 2° FIG, 8 IS a flow chart showing the video codmg method 

IS thereafter also refreshed at timing varying with the block. , . . , *u' a 

... . rui 1 ■ 1 1 r u J accordmg to this embodiment as to one GOB. In this flow 

In this case, the group or blocks is simultaneously refreshed i. ^ . mi j »u * -^ac r .u a u _* u « 

• / ^^x f u r L I T u- chart, the step 201 and the step 20S of the flow chart shown 

at an end point (t=29) of the refresh cycle. In this . ^ ^ . j * * om a * oni 

, ^ , ^ ^ t m FIG. 6 are changed to a step 801 and a step 802 

embodiment, therefore, when a motion information man- . , , om ««j em « ^^a^ 

'%mnA J • • u I.- - .1- respectively. In these steps 801 and 802, a mode selection 

agement part 2704 detects motion m the object in the group , ^ , c\»tji 

f i_i 1 L-1 c - J- J u J 1 pari 2705 sets FMBLK. 

of blocks while performing dispersed refresh, a mode selec- . 

tion part 2705 makes a dispersed refresh part 2707 interrupt P^^. 9 is a diagram showing an exemplary refresh opera- 

the dLsoersed refresh ^° ^^^^ embodiment. As shown in FIG. 9, FMBLK-1 at 

^ . „ u ^ u • J J- J the step 802 as to GOBI on which whole-group refresh is 

FIG. 6 .s a flow chart showing the video coding method j^^^^ ,^3^ ^^^^ J^^^^^ ,^ ^ 

according to this embodiment as to one GOB. In this flow 30 ^asis of a determination result at a step 212. In 

chart, the Step 211 and the step 216 of the flow chart shown , . j i ^-tmxe i * 5- „ j 

• »-T^ - . J . . -'ft^ J . other words, the mode selection part 2705 selects a dispersed 

m FIG. S are changed to a step 601 and a step 602 ^ . , .t_ i_ • crxiryr-Lr u u *u -a- j 

. , . . ^ ^rt- , ^/v^ .1 . • • r refreshmodeonthebasisofFMBLK, whereby the dispersed 

respectively. In these steps 601 and 602, the motion inlor- - . ^^nnn * _* j- ^ c uc r>r\T^% /* ic * 

V ^ , /^^iXA . t^/t^j , refresh part 2707 starts dispersed refresh for GOBI (t«35 m 

mation management part 2704 resets FMBLK when motion n\ t u • — .* f u- ♦ 

. J J ^ . J- J u 1- .1- J' J FIG. 9). In this case, however, there IS motion of an object 

IS detected. T^us, the dispersed refresh by the dispersed 35 ^ / -^^ ^OBl and hence the process advances to a 

refresh part 2707 is mterrupted (see the step 212). ^^^^ ^^^^^^ ^^^^ ^ determination result in a step 215 

no. 7 is a diagram showing an exemplary refresh opera- ^ ^IG, 8 and FMBLK is reset (FMBLK=0). Thus, the 

tion in this embodiment. When motion is detected in GOBS dispersed refresh for GOBI is interrupted in a frame sub- 

at t=44 as shown in FIG. 7, the dispersed refresh part 2707 sequent to the point (to36). Further, since M0V=1 is set at 

interrupts the operation of performing refresh at timing 40 the step 602, whereby whole-group refresh is performed for 

varying with the block in GOBS after a next frame, and the GOBI at a point when RCOUNT-33 

whole-group refre^ part 2706 simultaneously refreshes According to this embodiment, as hereinabove described. 

GOBS at a point t=71 after a lapse of a period of 33 frames i. .i_ . • • • irui i . 

...-^o. j- jru r/^/^T^«. whether a transmission error occurs m a group of blocks to 

k Started ' 45 '""j"'"' '° whole-group refresh and no di^ersed refresh 

is performed after a lapse of a time T since motion of the 

According to this embodiment, as hereinabove described, ^^^^ -^^ t^e region of the group of blocks disappears or a 

blocks of a group of blocks to be subjected to whole-group transmission error occurs in a block for which dispersed 

refresh after a lapse of a time T from start of the dispersed refresh is being performed, every block of the group of 

refresh are not subjected to dispersed refresh up to a point of blocks is necessarily refreshed by dispersed refresh up to a 

the whole-group refresh after motion is detected, whereby ^° j^p^^ jjjg ^^^q j 

the coding efficiency is further improved. ^ ^ ^^^^^ y^^^ ^ whole-group 

IT lu ir™u i ™ t refresh, detection of motion may be performed in advance in 

Fourth Embodiment ! -j^-r., iruj 

a next frame, for avoiding transmission of a block refreshed 

A video coding method according to a fourth embodiment 55 at different timing when there is motion in continuation, 

of the present invention and a video coding apparatus based xhe coding efficiency can be improved while suppressing 

on the video coding method arc now described. The struc- influence by a transmission error small by rendering the 

ture of this video coding apparatus is similar to that of the refresh cycle of dispersed refresh on a GOB greater than T, 

video coding apparatus 2701 according to the first jn which a still state continues. FIG. 10 is a flow chart 

embodiment, as shown in FIG. 13. In the video coding go showing an example of such a video coding method as to 

apparatus according to this embodiment, parts identical to one GOB. In this flow chart, a variable s is newly introduced 

those of the video coding apparatus 2701 according to the and the steps 801, 802 and 207 of the flow chart shown in 

first embodiment are denoted by the same reference FIG. 8 are changed to a step 1001 including initialization of 

numerals, to omit redundant description. the variable s, a step 1002 including initialization of the 

In the third embodiment, when a transmission error 65 variable s and a step 1004 including increment of the 

occurs in a group of blocks to be subjected to whole-group variable s whfle steps 1003, lOOS, 1006, 1007, 1008 and 

refresh and motion of an object in the region of the group of 1009 are newly added. In the video coding method shown by 
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this flow chart, GOB is whole-group refreshed at a step 204, exceeding a predetermined threshold in an object at timing 

thereafter the mode selection part 2705 sets s«0 at the step for refreshing a group of blocks including the region. 

1002, and until the variable s reaches a previously set value For example, each GOB is divided into two left and right 

S, the dispersed refresh part 2707 performs refresh at timing regions, as shown in FIG. UC. In this case, presence/ 

varying with the block according to hitherto MBLKG(I) at 5 absence of motion is independently detected on the left and 

a step 208 or 213 on the basis of a determination at the step ihe right as to each GOB for also independently deciding 

1003 or 1007. When the variable s reaches S, the mode whether the region is simultaneously refreshed or a block in 

selection part 2705 sets FMBLX at the step 1005 or 1008 the region is refreshed al different timing. However, the 

and thereafter the dispersed refresh part 2707 performs timing for performing refresh is rendered common. In other 

refresh at the step 1006 or 1009 in MBLKG'(r) at different lo words, this embodiment assumes that, in this case, the 

timing from MBLKG(I). A frame not to be subjected to timing for refreshing each of the left and right regions of 

refresh may be present in MBLKG'(r), and a time for each GOB is identical and detection of motion and selection 

entirely refreshing a group of blocks is greater than T. FIG. of a refresh mode are independently performed as to each of 

10 Ls modulo that V returns to 1 when reaching a certain the left and right regions of each GOB, and executes each 

value. 15 step shown in any flow chart of FIG. 2, FIG. 3, FIG. 5, FIG. 

For a determination as lo whether or not there is motion 6, FIG. 8 and FIG. 10, thereby performing video coding. 

in the object in the GOB, a method such as that described in the following description, it is assumed that an opera- 

with reference to the first embodiment can be employed. tion of simultaneously refreshing each block of regions 

Alternatively, a method of comparing the motion vector obtained by dividing each GOB is also referred to as 

absolute value total of each MBLK in the GOB with a 20 "whole-group refresh", and an operation of refreshing each 

previously set threshold and determining that there is motion block of the regions obtained by dividing each GOB at 

in the object in the GOB when the total exceeds the timing varying with the block is also referred to as "dis- 

threshold may be employed. persed refresh". 

Fifth Embodiment According to this embodiment, as hereinabove described, 

... , f.<v. , motion of an object small as compared with a group of 

A video codmg method according to a fifth embodiment . , , . i: • *i c u a j % • -ui * 

, -j j- .uj blocks can be eflBciently refreshed, and it is possible to 

of the present invention and a video coding apparatus based . . u • n -i- . u u - ^ 

. . , ... , u J ♦ obtain a picture having smaller disturbance resultmg from 

on the video codmg method are now described. The struc- refresh 

ture of this video coding apparatus is similar to that of the „„ .* , ^ , . . 

video coding apparatus 2701 according to the first 30 While the GOB is divided into two left and nght porti^^^ 

embodiment, as shown in FIG. 13. In the video coding the method of dividing is not restricted to this biit the GOB 

apparatus according to this embodiment, parts identical to ^ay be divided into three portions, i.e., left, middle and right 

those of the video coding apparatus 2701 according to the portions, or may be divided into upper and lower porUons. 

first embodiment are denoted by the same reference Father, the dividing may not be umform. 

numerals, to omit redundant description. 35 sj^th Embodiment 

When regarding a group of blocks as a GOB as in the first 
to fourth embodiments and a moving object moves in either ^ ^^^^ ^o^^^S method according lo a sixth embodiment 
the left or right region of a screen as shown in FIG. lA, of present invention and a video coding apparatus based 
dispersed refresh is performed on a group of blocks of the on the video coding method are now described. The stmc- 
remaining half region while, when the moving object moves 40 ture of this video codmg apparatus is similar to that of the 
at the center of the screen as shown in FIG. IIB, motion is video coding apparatus 2701 according to the first 
detected in all groups of blocks and hence whole-group embodunent, as shown in FIG. 13. In the video coding 
refresh is performed on all groups of blocks. While this apparatus according to this embodiment, parts identical to 
problem can be avoided when selecting the group of blocks those of the video coding apparatus 2701 according to the 
in a region smaller than the GOB, blocks to be subjected to 45 first embodiment are denoted by the same reference 
INTRA coding over two frames or three frames or blocks numerals, to omit redundant descnption. 
inhibited from motion compensation over two frames or In the case of FIG. 11 A shown in the description of the 
three frames increase even if halving the number of blocks fifth embodiment, only the GOB of the left half becomes a 
of a group of blocks to be subjected to whole-group refresh simultaneously refreshed group of blocks (i.e., a group of 
as described with reference to the description of background 50 blocks of whole-group refresh), while the GOB on the right 
art, and hence the coding efficiency is reduced and the half becomes a group of blocks dispersively refreshed in the 
generated coding quantity is not much reduced. On the other refresh cycle (i.e., a group of blocks of dispersed refresh), 
hand, frames including a group of blocks to be subjected to When refreshing the GOB on the right half after succes- 
whole-group refresh increase when the number of the groups sively refreshing the GOB on the left half in this case, 
of blocks increases and hence frames including no group of 55 simultaneously refreshed frames are continuous six frames 
blocks to be subjected to whole-group refresh decrease and the remaining 27 frames are continuous frames not 
assuming that the refresh cycle is left intact. Consequently, simultaneously subjected to refresh, remarkably advanta- 
thc coding efficiency is reduced and the picture quality is geously in view of the coding efficiency. When the object 
deteriorated. In this embodiment, therefore, a group of transversely moves as shown in FIG. 1, on the other hand, 
blocks is further L-divided while leaving intact the magni- 60 the coding efficiency is rather improved when successively 
tude of the group of blocks and the timing for whole-group refreshing the left and right GOBS, 
refresh for the group of blocks in the video coding method Therefore, this embodiment changes the order of refresh- 
according lo the third embodiment or the fourth ing the groups of blocks in the video coding methods 
embodiment, a motion information management part 2704 according to the first to fifth embodiments in response to the 
determines motion of an object for each region obtained by 65 characteristics of an object of a picture lo be coded and 
the dividing and a whole-group refresh part 2706 simulta- transmitted. In other words, this embodiment refreshes ver- 
neously refreshes a region determined as having motion ticaUy and transversely arranged groups of blocks in the 
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vertical direction when the object is vertically long or the 
object moves in the vertical direction while transversely 
refreshing the vertically and transversely arranged groups of 
blocks when the object is transversely long or the object 
moves in the transverse direction. In more concrete terms, 5 
refresh is performed in order of G0B1^G0B2-* 
GOBS-*. . . GO 812, giving preference to the transverse 
direction as shown in FIG. 1 when the object is transversely 
long or moves in the transverse direction, while refresh is 
performed in order of lo 

GOBI— GOB3-^GOBU-i-GOB2— G0B4— . . . G0B12, 
giving preference to the vertical direction when the object is 
vertically long or moves in the vertical direction. Switching 
of the refresh direction, i.e., which one of the vertical 
direction and the transverse direction is given preference as is 
the refresh direction may be decided from the start, in the 
case that the object is determined, may be rendered select- 
able in response to the object, or may be adoptively switched 
with supposition from the pattern of a simultaneously 
refreshed GOB. When adaptively switching the refresh 20 
direction with assumption from the pattern of a GOB to be 
subjected to whole-group refresh, the shape (whether verti- 
cally long or transversely long) of the object and the motion 
direction are supposed with information of a motion vector 
and the like obtained from a coding part 2708, for example, 25 
and a whole-group refresh part 2706 performs refresh in an 
order based on the result of the supposition. 

According to this embodiment, as hereinabove described, 
groups of blocks to be subjected to whole-group refresh are 
continuous, whereby refresh can be efiBciently performed 30 
while the number of continuous frames including no groups 
of blocks to be subjected to whole -group refresh increases 
and hence the picture quality can be improved by highly 
efiBcient video coding utilizing Inter-frame correlation. 

Seventh Embodiment 

A video coding method according to a seventh embodi- 
ment of the present invention and a video coding apparatus 
based on the video coding method are now described. The 
structure of this video coding apparatus is similar to that of 40 
the video coding apparatus 2701 according to the first 
embodiment, as shown in FIG. 13. In the video coding 
apparatus according to this embodiment, parts identical to 
those of the video coding apparatus 2701 according to the 
first embodiment are denoted by the same reference 45 
numerals, to omit redundant description. 

In the aforementioned first to sixth embodiments, the 
predetermined threshold is employed for determination as to 
whether or not whole-group refresh is performed on a 
divided region for performing whole-group refresh when 50 
motion of an object in the divided region exceeds the 
threshold on the assimiption that the region has motion. 
However, when fixing the threshold for determining whether 
or not whole -group refresh is performed as described above, 
the following problem arises: 55 

When a camera vibrates due to manual holding or the 
camera vibrates even in a fixed state due to external envi- 
ronment such as a wind or automobiles passing by and the 
vibration of the camera is greater than the threshold 
employed for the determination as to whether or not whole- 60 
group refresh is performed, the object is determined as 
moving although not moving, and even a region not moving 
in practice is subjected to whole-group refresh. 
Consequently, compressibility lowers to result in a picture 
having deteriorated picture quality. When the directions of 65 
the vibration of the camera and the motion of the object are 
opposite to each other and the motion of the object is 
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canceled, such inconvenience takes place that a region not 
moving in practice is determined as a moving region and 
subjected to whole-group refresh or a region moving in 
practice is determined as not moving and subjected to no 
whole-group refresh. When the threshold employed for the 
determination as to whether or not whole-group refresh is 
performed is set high in order to overcome the aforemen- 
tioned inconvenience, in the case that and the motion of the 
object is small, a region where the object moves in practice 
is determined as a region having no motion of the object and 
subjected to no whole-group refresh despite the motion. 
Assuming that a transmission error occurs at this time, 
picture quality deterioration resulting from mismatch 
between frame memories on the coding side and the decod- 
ing side propagates to subsequent picture frames. 

The seventh embodiment of the present invention is 
characterized in that, in order to solve the aforementioned 
problem, threshold set processing of not fixing a threshold 
employed for determination as to whether or not whole- 
group refresh is performed but setting the threshold in 
response to vibration of a camera every time coding a frame. 

FIG. 12 is a flow chart showing the procedure of the 
threshold set processing in this embodiment. In this 
embodiment, two thresholds, i.e., a first threshold employed 
when the camera has no vibration and a second threshold 
employed when the camera vibrates are previously prepared, 
and the second threshold is set to be greater than the first 
threshold. This threshold set processing is executed by a 
motion information management part 2704 every time cod- 
ing a frame. In this embodiment, a determination is first 
made as to whether or not the camera vibrates by delecting 
whether or not there is motion in all MBLKs on four corners 
in a picture frame in this threshold set processing (step 
3202). If there is at least one MBLK having no motion in the 
MBLKs on four comers in the picture frame, it is determined 
that the camera is not in vibration and the threshold 
employed for determining whether or not whole-group 
refresh is performed is set at the first threshold (step 3204). 
When there is motion in all MBLKs on the four corners in 
the picture frame, on the other hand, it is determined that the 
camera vibrates and the threshold employed for determina- 
tion as to whether or not whole-group refresh is performed 
is set at the second threshold (step 3206). 

Thus, the aforementioned problem is solved by changing 
the threshold in response to vibration of the camera, and 
effective refresh responsive to the set state of the camera or 
the external environment is enabled. 

While whether or not there is motion in all MBLKs on the 
four corners in the picture frame is detected in the afore- 
mentioned threshold set processing in order to determine 
whether or not the camera vibrates, this corresponds to an 
operation of detecting the blur quantity of the camera or the 
picture. According to this embodiment, therefore, it follows 
that the threshold employed for determination as to whether 
or not whole-group refresh is performed is set in response to 
the blur quantity of the camera or the picture. 

While it is assumed in the aforementioned seventh 
embodiment that presence/absence of camera vibration is 
determined by motion in the MBLKs on the four comers in 
the frame, presence/absence of vibration of the camera may 
be determined from a group of MBLKs in contact with the 
upper end, the lower end, the right end and the left end of the 
frame. Alternatively, presence/absence of vibration of the 
camera may be determined employing a part such as a gyro 
other than that for picture processing. While the aforemen- 
tioned seventh embodiment is assumed to have two 
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thresholds, i.e., the first threshold employed when the cam- so that the CPU executes a prescribed program (hereinafter 

era is not in vibration and the second threshold employed referred to as "video coding program" similarly to the first 

when the camera vibrates, the threshold may be adaptively embodiment) loaded from the external memory device in the 

set in response to the motion quantity of the MBLKs on the memory, for example. In this case, the video coding program 
four corners in the frame. For example, the average of the 5 is typically provided by a storage medium (floppy disk, 

motion quantity of the MBLKs on the four comers may be CD-ROM, DVD or the like) storing the program. In other 

set as the threshold as to whether or not whole-group refresh ^^^^^^ ^^e user sets a purchased storage niedium m the 

is oerformed aforementioned video coding apparatus 2801, make the 

^ * apparatus read the video coding program stored therein and 
Eighth Embodiment lo "^^talls the same in a memory device such as a hard disk 

unit. Alternatively, a video coding program transmitted to 

FIG. 26 is a block diagram showing the structure of a vj^eo coding apparatus 2801 through a communication 

picture transmission system based on a video coding method ^ne online may be installed in the memory device. Further, 

according to an eighth embodiment of the present invention. j^e maker may previously install the video coding program 

This system comprises a video coding apparatus 2801 and a in the memory device before shipping the video coding 

video decoding apparatus 2813. The video coding apparatus apparatus. The program installed in such a manner is loaded 

2801 performs compression coding on an input picture Imi in the memory from the memory device and executed by the 

and transmits coded data obtained by this coding. The video cPU, 

decoding apparatus 2813 receives the coded data transmitted Operations of the video coding apparatus 2801 having the 

from the video coding apparatus 2801, performs decoding aforementioned structure are now described while noting a 

and outputs a picture obtained by this decoding as an output refresh operation 

picture Imo. nie video decoding apparatus 2813 further ^ ^ ^^^^ exemplary refresh 

detects whether or not there is a trar^mission error in the ^ ^^^.^^ ^^^^^ ^^j. ^^^^^ 

^J^jf * coding apparatus according to the eighth embodiment of the present invention 

2801, and if detecting an error, reports the video coding to the CIF picture of H.261 or H.263 recommended by ITU 

apparatus 2801 about the error. (International Telecommunication Union). As already 

The video coding apparatus 2801 has a coding part 2812 described, the CIF picture is of 352 by 288 dots, and this is 

performing coding combining inter-picture coding and intra- divided into 22 by 18 blocks in units of a macroblock 

picture coding, and additionally comprises, in order to (MBUC) of 16 by 16 dots, and a GROUP OF BLOCKS 

perform refresh by making the coding part 2812 perform (GOB) is formed every 11 by 3 blocks. In other words, the 

INTRA coding, an error notice holding part 2803, a first ciF picture is formed by 2 by 6 GOBs, and each GOB is 

mode selection part 2802, a coding timing management part further formed by 11 by 3 MBLKs. Also in this embodiment, 

2804, a motion information hold time management part "block" indicates MBLK, while a "group of blocks" is not 

2805, a motion information storage management part 2806, limited to GOB. The following description is made with 
a motion information hold time calculation part 2807, a reference to the case of assuming the GOB as the group of 
second mode selection part 2808, a whole-group refresh part blocks. Numbers from GOBI to G0B12 are attached to the 

2809 including a motion vector search range limit part qOBs in the order shown in FIG. 14. When refreshing the 
28091, a dispersed refresh part 2810, and a DCT refresh part game by performing INTRA coding on one GOB every 
2811. The structure of the coding part 2812 is similar to the franjg in the order of the numbers, for example, refresh of 
structure of the conventional encoder 116 shown in FIG. 33, the whole of one screen is completed in 12 frames. When 
and in the coding part 2812, selectors corresponding to the refreshing one MBLK for one frame as to the MBLKs in 
selectors 123 and 124 of the encoder 116 are controlled by each GOB, the refresh is completed in 33 frames. 

the whole-group refresh part 2809, the dispersed refresh part the video coding apparatus 2801, the motion informa- 

2810 and the DCT refresh part 2811. ^ion storage management part 2806 regularly determines and 
llie video decoding apparatus 2813 comprises a decoding 45 stores whether or not there is motion of an object in each 

part 2816, an error detection part 2815 and an error notice gOB every frame in each frame previous to the point of 

part 2814. The error detection part 2815 receives the coded coding by at least a lime RTmax on the basis of the 

data transmitted from the video coding apparatus 2801 and information obtained from the coding part 2812. The time 

detects whether or not there is a transmission error, while RTmax is a time from coding up to a point when an error 
supplying the received coded data to the decoding part 2816. jq notice message therefor is returned from the decoding side. 

The decoding part 2816 decodes the coded data and outputs As to a determination method for presence/absence of 

the picture obtained by the decoding as the output picture motion, a method of comparing the magnitude of a motion 

Imo. On the other hand, the error notice part 2814 transmits vector of each MBLK in the GOB with a predetermined 

an error notice message indicating the transmission error threshold and determining that the object in the GOB has 
detected by the error detection part 2815 to the video coding 55 motion if MBLKs having motion vectors exceeding the 

apparahis 2801. This error notice message is received and threshold are present in excess of a prescribed number, 

held by the error notice holding part 2803 in the video Alternatively, presence/absence of motion in the object in 

coding apparatus 2801 as described above. the GOB may be determined by comparing the coding 

A video coding method according to this embodiment and quantity with a predetermined threshold. Further, the motion 

the video coding apparatus 2801 based on the video coding vector absolute value total of each MBLK in the GOB may 

method are now described. be compared with a predetermined threshold for determining 

Each part of the video coding apparatus 2801 may be that there is motion in the object as to a GOB having a value 

directly implemented by hardware, while the same can be exceeding the threshold. 

implemented employing software. In the latter case, each In the video decoding apparatus 2813, the error detection 
part of the video coding apparatus 2801 can be implemented 65 part 2815 determines whether or not there is a transmission 

by forming the video coding apparatus with a CPU (Central error in a picture frame to be decoded, and if any error is 

Processing Unit), a memory and an external memory device detected, the error notice part 2814 reports the coding side 
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about this through a feedback transmission path, i.e., the the coded data and the coded data quantity. In this case, a 

error notice part 2814 returns the error notice message to the coding control part in the coding part 2812 determines 

video coding apparatus 2801. For detecting the error, a which frame is coded and which frame is frame-skipped 

method of transmitting the coded data with an error dctec- with reference to the remaining data quantity or the like of 

tion code on the coding side so that the decoding side detects 5 a buffer. When performing coding on a current frame of the 

the error employing this can be employed. Alteraatively, an inputted picnire signal as a result of this determination by the 

error may be determined through the coding rule when coding control part, an instruction of coding is outputted. If 

inconsistency takes place in decoding. i^is instruction for coding is not outputted, the process waits 

When the error notice message is returned from the error at a step 1601, while the process advances to a step 1603 if 

notice part 2814 in the video decoding apparatus 2813, the the instruction for coding is outputted. 

error notice holding part 2803 receives this in the video ^^^^^ ^^^^ ^^l^^t.^^ p^, 2802 

coding apparatus 2801 and the first mode selection part 2802 determines presence/absence of error notice from the decod- 

starts the second mode selection part 2808 on the basis of - ^-^^ .j^^ ^^^^ ^^^^^ ^^^^-^^ ^^^^ 2803 stores data 

this error notice. The second mode selection part 2808 (hereinafter referred to as "error noUce data") indicating 

started m this manner determmes whether or not there has 15 presence/absence of error notice from a point previously 

been motion in the object of each block up to a point fanning coding up to the current point. The first mode 

precedmg a pomt for startmg codmg after the error notice by selection part 2802 determines presence/absence of error 

the time RTmax on the basis of motion mformaiion stored by ^^^^^ j^is error notice data, and the process 

the motion information storage management part 2806. On advances to a step 1604 if there is no error notice, 

the basis of the result of this motion determination, the 20 . . ^^^^ . , 1 - ^^.n.^ 

second mode selection part 2808 decides GOBs having , ^t the step 1604. the first mode selection part 2802 

motion as whole-group refresh GOBs and GOBs having no determmes whether or not refresh processmg is m contmu- 

motion as dispersed refresh GOBs. As to the whole-group "y ^ » P"^"^^ 

refresh GOBs, the whole-group refresh part 2809 entirely '° / f P„^f"' ^ f'^'T'^^ 

simultaneously refreshes the MBLKs in the GOBs succes- 25 (^t^^" ¥=0)' ^'»'«' P«"=^* '? ' 

sively GOB by GOB every time coding one frame from the ^'fP ^^^^ l'""^* p'lf a^.."' 

point As to the dispersed refresh GOBs. the dispersed f "^^^^^ "^"1 «"'lff ("'hen RE-l). At the step 1605, 

refresh part 2810 successively refreshes the MBLKs in the "'^ ^CT refresh part 2811 perfonris processmg of DCT 

GOBs by MBLK by MBLK for one frame with respect to all on the current frame. By this processmg of DOT 

dispersed refresh GOBs every time coding one frame from 30 "J^ed data for one frame of the mput picture Imi is 

,u • . obtained. Thereafter at a step 1606, the motion mformation 

the point. . . 1. 

^ . , . . -1^ . u *• storage management part 2806 stores motion mformation on 

In the example shown m FIG. 14, there has been motion u • r.u u t f *u — . ™ u *u- 

" ^ . r ^^^^ ^^^-.^ J - the basis of the result of coding of the current frame by this 

in the obiect in the regions of GOBI to G0B4 dunng the t^,-^ l /i_ • r* r j * « *• • e 

T^rj. J ^^T^ ^ . ^^T>^ J J J DCT refresh (hereinafter refened to as motion mformation 

time RTmax and hence GOB 1 to GOB4 are decided as ^ * "^ 

whole-group refresh GOBs and whole-group refreshed GOB 35 ^ ^^^^^ managemen processing 

by GOB every time coding one frame successively over tol The motion information storage management processing 

to t=4. Referring to FIG. 14, slanted parts are blocks being ^ now described with reference to FIG. 20 and FIG. 21. FIG, 

subjected to INTRA coding. GOBS to G0B12 arc decided 20 is a flow chart showing the procedure of the motion 

as dispersed refresh GOBs since there has been no motion in information storage management processmg. Refernng to 

the object in the regions during the time RTmax, For each of 40 ^''^^^ MV_G0B1 to MV_G0B12 are arrays 

GOBI to G0B12, refresh is successively performed MBLK ^^^""g ^^e motion vector absolute value total of each GOB 

by MBLK every time a frame is coded such that MBLKl is of frames coded from a pomt previous by the time RTmax 

refreshed at t=l and MBLK2 is refreshed at t«2, and when ^"^^^ V>omU The variable FONT, indicating the 

MBLK33 is refreshed at 1-33, the refresh on G0B5 to number of frames in which the motion vector absolute value 

G0B12 decided as dispersed refresh GOBs is ended. After 45 ^ ^° ^""^^^ MV_G0B1 to MV_G0B12 at 

the refresh end, the first mode selection part 2802 starts the current pint of time, is initialized at the step 1600 in FIG. 

DCT refresh part 2811, and the DCT refresh part 2811 15 as descnbed above and used as a pointer for stonng 

executes the refresh stipulated in ITU-T recommendation motion information in the arrays MV_G0B1 to 

H,261 for the purpose of refreshing accumulation of calcu- MV_G0B12. 

lation errors in discrete cosine transform (DCT) on the 50 In a step group 2101 of FIG. 20, the numbers of GOBs to 

coding side and the decoding side at the rate of one MBLK be subjected to whole -group refresh in a frame are detected 

per frame, for example. every time coding the frame, for adding a value exceeding 

HG. 15 is a flow chart showing the video coding method the threshold for deciding whether whole-group refresh is 

used in the video coding apparatus 2801. Referring to FIG. performed or dispersed refresh is performed to the total of 

15, FCNT indicates how many frames the motion vector 55 the motion vector absolute values of each GOB to be 

absolute value total of each GOB of frames having been subjected to whole-group refresh. Thus, it is possible to 

coded up to the current point are stored in arrays simultaneously refresh an INTRA-coded group of blocks 

MV_G0B1 to MV_G0B12 described later, while RE is a having low coding efficiency and likely causing an error 

refresh end flag, "1" indicates that refresh processing is when error notice is outputted from the decoding side 

ended and "0" indicates that refresh processing is in con- 60 similarly to a group of blocks having large motion of the 

tinuation. In this video coding method, FCNT is initialized object. At a next step 2102, the absolute value total of the 

to "0" while the flag RE is set at a step 1600. Then, start of motion vectors of each GOB is stored in a part indicated by 

coding is determined at a step 1601. A picture signal from a the variable FCNT in the region of each array of the arrays 

camera or the like is inputted at the rate of 30 frames per MV_G0B1 to MV_G0B12. 

second, the so-called "frame skip" of skipping frames in 65 FIG. 21 shows exemplary storage management of motion 

coding may be performed depending on the balance between information in the arrays MV_G0B1 to M V_G0B12. As 

the communication rate of the transmission path transmitting shown in FIG, 21, motion information of each GOB is stored 
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in the arrays M V_G0B1 to MV_G0B12 following motion greater than the previously set threshold. The process 

information of frames coded previously. The motion infor- advances to a step 1707 if greater than the threshold, while 

mation of the frames stored in the arrays MV_G0B1 to advancing to a step 1708 if less than the threshold. At the 

MV_G0B12 is employed for determination as to whether step 1707, the logical sum of an array element REF[1] and 
whole-group refresh is performed or dispersed refresh is 5 "1" is obtained and this logical sum is re-stored as the array 

performed. element REF[1]. At the step 1708, the logical sum of an 

After the motion information storage management pro- array clement REFtl] and "0" is obtained and this logical 

cessing is performed in the aforementioned manner, steps sum is re-stored as the array clement REF[1]. 

1614 to 1616 are successively executed, while these steps Processing similar to the above is performed also as to 
are described later. ^° G0B3 to G0B12, thereafter the variable cntl is incremented 

When it is determined at the step 1603 that there is error at a step 1712, and the process returns to the step 1702. 

notice, error notice data Is reset (i.e., set at a value indicating As described above, the steps 1702 to 1712 are repeatedly 

"there is no error notice"), and the process advances to a step executed by the number of the variable FCNT. llius, on the 

1607. At the step 1607, the second mode selection part 2808 basis of the motion information of each frame stored in the 

classifies each GOB into a whole-group refresh GOB which arrays MV_G0B1 to MV_G0B12, each GOB is classified 

is a GOB to be subjected to whole-group refresh and a into a GOB to be subjected to whole-group refresh and a 

dispersed refresh GOB which is a GOB to be subjected to GOB to be subjected to dispersed refresh, and refresh 

dispersed refresh from the motion information of each frame information indicating the result of the classification is 

stored in the arrays MV_G0B1 to MV__G0B12. In other stored in the array REF as shown in FIG. 17. The refresh 

words, it selects the mode for refresh of each GOB on the information stored in the array REF is cleared to zero when 

basis of the motion information as to each GOB (hereinafter refresh of the GOB is completed. 

referred to as "motion determination mode selection Thus, a determination is made as to whether whole-group 

processing"). refresh is performed or dispersed refresh is performed at the 

The motion determination mode selection processing is point when detecting error notice for obtaining the logical 

now described with reference to FIG. 16 and FIG. 17. FIG. sum of the result of determination and the current refresh 

16 is a flow chart showing the procedure of the motion state (the value of the array REF) and re-storing the logical 

determination mode selection processing. Referring to FIG. sum in the array REF, whereby only a necessary GOB can 

16, a variable cntl is an internal counter, and employed as be whole-group refreshed also when receiving error notice 

a pointer for the arrays MV_G0B1 to MV__G0B12. In the again while performing whole-group refresh. As shown in 

arrays MV_GOBl to MV__G0B12, the absolute value total FIG. 17, the array REF is formed by 12 regions, so that 

of the motion vectors of each GOB of the frames coded refresh information for GOBI is stored in the region of the 

previously is stored as shown in FIG, 21 by the motion array element REF[0], refresh information for G0B2 is 

information storage management processing shown in FIG. stored in the region of the array element REF[1], and 

20. In an array REF, information (hereinafter referred to as similarly, refresh information for G0B3 to G0B12 is stored 

"refresh information") indicating whether whole-group in array elements REF[2] to REF[11] respectively, 

refresh is performed or dispersed refresh is performed on After performing the aforementioned motion determina- 

each GOB is stored as shown in FIG, 17 by this motion tion mode selection processing, the second mode selection 

determination mode selection processing. Namely, "1" is part 2808 resets the refresh end flag RE at a step 1608. 

stored in an element of the array REF corresponding to the ^ ^ext step 1609, coding with motion vector limit is 

whole-group refresh GOB and "0" is stored in an element of performed. In the video coding apparatus 2801, the motion 

the array REF corresponding to the dispersed refresh GOB. sector search range Umit part 28091 is provided in the 

llie variable FCNT is the number of frames in which the whole-group refresh part 2809 and this motion vector search 

absolute value total of the motion vectors of each GOB is ^^j^^^ i^^^^ 28091 controls motion compensation 

stored in the arrays MV_G0B1 to MV„GOB12 at the INTER coding in the coding part 2812, whereby coding with 

current point as already described. motion vector limit at the step 1609 is performed. The 

In this motion determination mode selection processing, coding processing with motion vector limit is now described 

the variable cntl is first initialized to "0" at a step 1701. vvjth reference to FIG. 18 and FIGS. 19Aand 19B. 

Then, the variable cntl is compared with the variable FCNT pjQ ig is a flow chart showing the coding processing 

at a step 1702, for ending the motion determination mode 50 motion vector limit. FIGS. 19A and 19B are diagrams 

selection processing when the variable cntl is greater than showing limit examples of the motion vector search range, 

the variable FCNT while advancing to a step 1703 when the jj, coding processing with motion vector limit, as shown 

variable cntl is less than the variable FCNT. pjQ j^e coding part 2812 limits the motion vector 

At the step 1703, a determination is made as to whether search range not to make reference from an unre freshed 
or not the motion vector absolute value total of GOBI is 55 region in a region to be subjected to whole-group refresh 

greater than a previously set threshold. The process when performing motion compensation INTRA coding on 

advances to a step 1704 if greater than the threshold, while each MBLK and performs coding. Concrete examples of 

advancing to a step 1705 if less than the threshold. At the this operation are described with reference to FIGS. 19Aand 

step 1704, the logical sum of an array element REF[0] and 19B. FIG. 19A shows regions to be subjected to whole- 
"1" is obtained and this logical sum is re-stored as the array go group refresh. In this example, GOBI, 3 and 5 are the 

element REF[0]. At the step 1705, the logical sum of an regions to be subjected to whole-group refresh, FIG. 19B 

array element REFT^O] and "0" is obtained and this logical shows MBLKs to be subjected to motion vector search limit 

sum is re-stored as the array element REF[0]. After execu- during whole -group refresh. As shown in FIG. 19B, an error 

tion of the step 1704 or 1705, the process advances to a step may spread when referring to GOBI, 3 and 5 since GOBI, 
1706. 65 3 and 5 are not refreshed in the first frame after starting of 

At the step 1706, a determination is made as to whether refresh, and hence the motion vector search range for the 

or not the motion vector absolute value total of G0B2 is MBLKs adjacent to GOBI, 3 and 5 is so limited as not to 
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make reference from GOBI, 3 and 5. In the second frame, 
there is no apprehension that an error spreads even if 
referring to GOBI since GOBI is completely subjected to 
whole -group refresh, and hence motion vector search limit 
on MBLXs adjacent to unrefreshed regions, i.e., MBLKs 5 
adjacent to G0B3 and 5 is performed. In the third frame, 
there is no apprehension that an error spreads even if 
referring to GOBI and 3 since GOBI and 3 are completely 
whole -group refreshed and hence motion vector search limit 
is performed only on the MBLK adjacent to an unrefreshed 
region, i.e., the MBLK adjacent to GOBS. In order to 
simplify the processing, the motion vectors may be so 
limited that blocks of each GOB do not refer to blocks of 
GOBs other than the GOB during a period for performing 
refresh simultaneously by INTRA coding. 

By the aforementioned coding processing with motion 
vector limit, it is possible to prevent propagation of influence 
by an error to a group of blocks not simultaneously to be 
subjected to refresh by INTRA coding. 

After performing the aforementioned coding processing 20 
with motion vector limit, at a next step 1610, the second 
mode selection part 2808 refers to the array REF, and 
performs dispersed refresh on a GOB decided as a dispersed 
refresh GOB at the step 1607 by the dispersed refresh part 
2810. At a next step 1611, the second mode selection part 25 
2808 refers to the array REF and performs whole-group 
refresh on a GOB decided as a whole-group refresh GOB at 
the step 1607 by the whole -group refresh part 2809, As to the 
GOB whole -group refreshed here, motion information indi- 
cating that there is motion in the GOB is stored at the step 30 
1606. By the dispersed refresh processing at the step 1610 
and the whole-group refresh processing at the step 1611, 
coded data for one frame of the input picture Imi is obtained. 

Then, at a step 1612, the second mode selection part 2808 
determines whether or not the processing of refresh after 35 
error notice is ended. If it is consequently determined that 
the processing of refresh after error notice is ended, the 
refresh end flag RE is set at a step 1613 and thereafter the 
process advances to the step 1606. If it is consequently 
determined that the processing of refresh after error notice is 40 
not ended, the process directly advances to the step 1606. 

At the step 1606, the motion information for each GOB of 
the current frame is stored in the arrays MV_G0B1 to 
MV_G0B12 as shown in FIG. 21 by the motion informa- 
tion storage management processing shown in FIG. 20, as 45 
de.scribed above. 

Then at a step 1614, the motion information hold time 
calculation part 2807 calculates the time for storing the 
motion information for the frames in the arrays MV_G0B1 
to MV_G0B12 every time it performs coding of one frame. 50 
The motion information hold time calculation processing is 
now described with reference to FIGS. 22 and 23. FIG. 22 
is a flow chart showing the procedure of the motion infor- 
mation hold time calculation processing. FIG. 23 shows 
exemplary storage of the motion information hold time in an 55 
array TIME. The motion information hold time is a time 
necessary for determining that receiving is made on the 
decoding side with no error, and an error reported from the 
decoding side after a lapse of the motion information hold 
time from coding of a certain frame can be determined as not 60 
an error for this frame. Referring to FIG. 22, the array TIME 
is an array holding the motion information hold time. The 
variable FCNT is the number of frames in which the motion 
vector absolute value total as motion information is stored in 
the arrays M V_G0B1 to MV_G0B12 at the current point 65 
as already described, and used as a pointer for the array 
TIME. 
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In this motion information hold time calculation 
processing, the motion information hold time calculation 
part 2807 first calculates the motion information hold time 
from the buffer data quantity at the current point, the error 
detection time of the decoding side, the transmission lime of 
the error notice message and the transmission rate at a step 
2301. Then, at a step 2302, the motion information hold time 
calculation part 2807 stores the calculated motion informa- 
tion hold time in a region of the array TIME indicated by the 
variable FCNT. The motion information hold time for each 
frame is stored in the array TIME following motion infor- 
mation hold time for frames coded previously, as shown in 
FIG. 23. 

After performing the aforementioned motion information 
hold time calculation processing, the motion information 
hold time management part 2805 discards motion informa- 
tion related to frames which can be determined as being 
received on the decoding side with no error among motion 
information of the frames coded previously at a step 1615. 
The motion information hold time management processing 
is now described with reference to FIG. 24. FIG. 24 is a flow 
chart showing the procedure of the motion information hold 
time management processing. Referring to FIG. 24, the 
variable cntl is a counter. The variable FCNT is the number 
of frames in which the motion information is stored in the 
arrays MV_G0B1 to MV_G0B12 at the cunrent point as 
already described, and used as a pointer for the array TIME 
and the arrays MV_G0B1 to MV_.G0B12. The array 
TIME is an array storing the motion information hold time, 
as already described. In the arrays MV_G0B1 to 
MV_G0B12, the total of the absolute values of the motion 
vectors of each GOB of the frames coded previously is 
stored as the motion information. 

In this motion information hold time management 
processing, a determination is first made at a step 2501 as to 
whether or not there is timer interruption. If timer interrup- 
tion is generated as a result, the variable cntl is initialized 
to "0" at a step 2502 and the variable FCNT is compared 
with the variable cntl at a next step 2503. If the variable cntl 
is not more than the variable FCN^F as a result, the value of 
the array TIME indicated by the variable cntl is decre- 
mented at a step 2504. Thereafter the variable cntl is 
incremented at a step 2505, and the process returns to the 
step 2503. Thereafter the steps 2503 to 2505 are repeatedly 
executed while the variable cntl is not more than the 
variable FCNT, whereby the motion information hold time 
for each frame stored in the array TIME is subtracted by the 
time of a timer interruption interval. 

When it is determined at the step 2501 that there is no 
timer interruption or the variable cntl is determined as 
greater than the variable FCNT at the step 2503, the process 
advances to a step 2506 for determining whether or not the 
value of an array TIME [0] is "0*'. Consequently, the motion 
information hold lime management processing is ended if 
the value of the array TIME[0] is not "0", while the process 
advances to a step 2507 if the value of the array TIME[0] is 
"0". 

At the step 2507, the variable cntl is set to 1 and the 
variable FCNT is compared wilh the variable cntl at a next 
step 2508. When the variable cntl is less than the variable 
FCNT as a result, values of the arrays MV_G0B1 to 
MV_G0B12 indicated by the variable cntl are stored in 
regions of the arrays M V_G0B1 to M V_G0B12 indicated 
by a variable cntl-1 respectively at a step 2509. Then, at a 
step 2510, the value of the array TIME indicated by the 
variable cntl is stored in a region of the array '^TIME 
indicated by the variable cntl-1. Thereafter the variable cntl 
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is mcremented at a step 2511, and the process returns to the 
step 2508. Thereafter the steps 2508 to 2511 are repeatedly 
executed while the variable cntl is not more than the 
variable FCNT, whereby motion information of frames 
passing the motion information hold time is discarded from 5 
the arrays MV_G0B1 to MV_G0B12, and exchange of 
the values stored in the arrays MV_G0B1 to MV_G0B12 
is performed. Also in relation to the values stored in the array 
TIME, exchange is similarly performed. 

When it is determined at the step 2508 that the variable 
cntl is greater than the variable FCP^TT, the process advances 
to a step 2512 for determining whether or not the variable 
FCNT is greater than "0". If the variable FCNT is greater 
than "0" as a result, the variable FCNT is decremented at a 
step 2513 and thereafter the motion information hold time ^5 
management processing is ended. If the variable FCNT is 
not more than "0", the motion information hold time man- 
agement processing is directly ended. 

According to the aforementioned motion information 
hold time management processing, it follows that, by dis- 
carding motion information of the frames passing the motion 
information hold time set when coding the frames, only 
motion information of the minimum necessary frame 
employed for determination as to whether whole-group 
refresh is performed or dispersed refresh is performed is 
held. 

In consideration of the dispersion in buffer size or in error 
notice, the maximum lime from coding up to return of error 
notice therefor may be assumed and this may be regarded as 
RTmax (fixed value), thereby omitting the step 1614 of the 
motion information hold time calculation processing. 

After performing the motion information hold time man- 
agement processing at the step 1615, the variable FCNT is 
incremented at a step 1616 and the process returns to the step 35 
1601 in order to perform coding on a next frame. Thereafter 
every time the steps 1601 to 1616 are executed, coding on 
the input picture I mi is performed frame by frame with the 
refresh operation similarly to the above. 

According to this embodiment, as hereinabove described, 40 
largeness/smalbess of motion of the object per group of 
blocks can be determined going back to the point coding the 
frame of an error at the point when the error is reported from 
the decoding side to the coding side, whereby it is possible 
to simultaneously refresh only a necessary group of blocks 45 
when necessary, and it is possible to improve the coding 
efiBciency without damaging error resistance. 

In the motion determination mode selection processing 
according to this embodiment, whether whole-group refresh 
is performed or dispersed refresh is performed as to GOBs 50 
of all frames in which motion information is stored in the 
arrays MV_G0B1 to MV_G0B12 is decided on the basis 
of the motion information as shown in FIG. 16 when the 
coding side receives error notice from the decoding side. 
Noting a GOB of a frame conceivably causing a Iransmis- 55 
sion error corresponding to error notice among GOBs on 
which performance of whole -group refresh has been decided 
in such a manner, however, dispersed refresh may be per- 
formed in place of whole-group refresh on GOBs decided to 
be subjected to whole-group refresh but not in contact with 60 
the noted GOB. For example, FIG. 25 shows that motion 
information for four frames is stored in the arrays 
MV_G0B1 to MV_G0B12 at a point receiving error 
notice, and in this case, a frame conceivably causing a 
transmission error is the oldest frame among these four 65 
frames. Only motion in GOBI exceeds the threshold in this 
oldest frame, while there is motion exceeding the threshold 
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in G0B2, 3 and 12 among the remaining frames. In this case, 
therefore, no whole -group refresh is performed on GOB 12 
not in contact with GOBI among GOBI, 2, 3 and 12 
determined as having motion exceeding the threshold 
according to the aforementioned method. 

When a frame causing a transmission error cannot be 
specified due to dispersion the buffer size or of error notice, 
the maximum time from coding up to return of error notice 
therefor may be assumed and this may be regarded as 
RTmax while giving a time varying with dispersion of the 
buffer size or of error notice as T for regarding a frame coded 
during a lapse of the time T from a point precedent by the 
time RTmax as a frame causing a transmission error. 

Ninth Embodiment 

A video coding method according to a ninth embodiment 
of the present invention and a video coding apparatus based 
on the video coding method are now described. The struc- 
ture of this video coding apparatus is similar to that of the 
video coding apparatus 2701 according to the first 
embodiment, as shown in FIG. 13. In the video coding 
apparatus according to this embodiment, parts identical to 
those of the video coding apparatus 2701 according to the 
first embodiment are denoted by the same reference 
numerals, to omit redundant description. 

In the video coding apparatus according to this 
embodiment, a refresh cycle management part 2702 calcu- 
lates timing information indicating the refresh cycle for each 
GOB, and supplies the timing information to a motion 
information management part 2704, a whole -group refresh 
part 2706 and a dispersed refresh part 2707. 

A refresh cycle calculation method employed in the 
refresh cycle management part 2702 is now described with 
reference to FIGS. 32 and 33. 

FIG, 32 is a flow chart showing the video coding method 
according to this embodiment as to one GOB, In the flow 
chart shown in FIG. 32, the step 2026 of the flow chart 
shown in FIG. 10 is changed to a step 202c, steps 3701 to 
3704 are added, and a variable interval, a cycle set flag 
FPERI and a GOB flag FGOB are newly introduced. At the 
step 202c, a determination is made as to whether or not the 
value of RCOUNT which is a count value is equal to the 
value of the variable interval. It is assumed that the refresh 
cycle is set in the variable interval. At the step 3701, the 
cycle set flag FPERI is set to "1". At the step 3702, the GOB 
flag FGOB is set to "1". At the step 3703 and the step 3704, 
the GOB flag FGOB is cleared to zero. The GOB flag FGOB 
is referred to in a flow chart of FIG. 33 described below. 

FIG. 33 is a flow chart showing the method of calculating 
the refresh cycle in this embodiment. In this refresh cycle 
calculation method, a default value of the refreshed cycle is 
set in a variable T at a step 3601. Then, at a step 3602, a 
default value of a second refresh cycle is set at a variable T. 
The second refresh cycle stands for a refresh cycle of 
dispersed refresh for a GOB in which a still state continues, 
i.e., a refresh cycle of the dispersed refresh in such a case 
that blocks of GOB being in the process of the dispersed 
refresh are INTRA-coded in frames varying with the block 
continuously at least S times. 

After the default values are set at the variables T and T, 
a determination is made at a step 3603 as to whether or not 
it is coding start timing. Consequently, the process waits up 
to coding start timing if it is not coding start timing, while 
the process advances to a step 3604 when reaching the 
coding start timing. At the step 3604, a determination is 
made as to whether or not cycle set flags FPERI for all GOBs 
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are set to "1". As understood from the flow chart of FIG. 32, the GOBs to be subjected to whole-group refresh can be 

the cycle set flag FPERI is set to "1" when the value of improved while maintaining the picture quality. 

RCOUNT is equal to the value of the variable interval. This \ ^ c 

means start of the refresh cycle. Therefore, such a state that Modification 

the cycle set flags FPERI for all GOBs arc set to "1" means 5 in each of the aforementioned embodiments, it has been 

that each GOB refreshed in displacement frame by frame assumed that a group of blocks (a region serving as the 

entirely enters a new refresh cycle. reference for dividing in the fifth embodiment) is a GOB. By 

When it is determined at the step 3604 that the cycle set thus rendering the group of blocks in the unit of GOB, 

flags FPERI for all GOBs are set to "1", the process deterioration of the picture quahly caused by a transmission 

advances to a step 3605 for determining whether or not the 10 error can be kept in the GOB and error resistance can be 

values of RCOUNT for aU GOBs are less than the value of improved even if the transmission error is generated in 

the variable interval. Consequently, when the values of information in coding of a frame and the information is 

RCOUNT for all GOBs are less than the value of the erroneous. When rendering the group of blocks a predeter- 

variable interval, steps 3606 and 3607 are carried out mined region other than the unit of GOB, control of the 

thereby calculating a refresh cycle T". If there is such a GOB ^5 operation of simultaneously whole-group refresh perform- 

for which the value of RCOUNT is greater than the value of ing refresh of the group of blocks and the operation of 

the variable interval, the cycle set flags RPERI for all GOBs dispersed refresh performing refresh of the group of blocks 

are cleared to zero at a step 3609 and the process advances at timing varying with the block can be simply performed, 

to a step 3610. While the refresh cycle has been set as 12 frames or 33 

When the values of RCOUNT for all GOBs are greater frames in each of the aforementioned embodiments, the 

than the value of the variable interval, it means that the refresh cycle is not restricted to these values. Resistance 

refresh cycle shifts to a next refresh cycle. Such a state that against errors is attained when shorting the refresh cycle, 

a determination of no is made at the step 3605 means that the while the picture quality can be improved when contrarily 

first GOB of each GOB refreshed in displacement frame by retarding the refresh cycle. 

frame enters a new refresh cycle. When, in each of the aforementioned embodiments, a 

If the values of RCOUNT for all GOBs are less than the frame to be currently coded includes a group of blocks to be 

value of the variable interval, the number of GOBs in which subjected to whole-group refresh while a frame coded n 

the GOB flags FGOB are set to "1" is set at a variable B, at (n = l) frames before includes no group of blocks to be 

the step 3606, the number of GOBs is set at a variable n, and subjected to whole-group refresh, the picture quality of the 

r yT is set at a variable k. Then, at the step 3607, the refresh frame to be currently coded may be rendered inferior to the 

cycle T" is calculated in accordance with the following picmrc quality of the frame coded n frames before. When the 

equation on the basis of the values of these variables: frame to be currently coded includes no group of blocks to 

be subjected to whole-group refresh while the frame coded 

T"-kT(m-B)/(mk-B) n (n^l) frames before includes a group of blocks to be 

, _ ^ . , , , , L . subjected to whole-group refresh, the picture quality of the 

While T preferably takes an mtegral value, the picture ^^^^^ ^^^^^^^j ^^^^^ ^^^^^^^^ ^^^^^^^ 

quality can be improved by roundmg up figures below the -^^^ ^^^^^ ^^^^^ ^ ^^^^^ j^^^^g 

decimal point and error resistance of GOBs having motion , ^ j . l • • r 

, . 1-1 *u r™ u i .u By the aforementioned technique, the mformation quan- 

can be improved by rounding down the figures below the . , _ . ' . j j 

decimal point, llie above equation decides T" so that the 40 '''y ^^''T^^!' f^f"?*^^ ^^^^ ^"^^^^^^^ .^"^ ^ 

number of INTRA blocks in the refresh cycle is equal P^'^^""^ small frame skip can be obtained. 

Namely, according to the above equation, such a refresh As a method of improving or degrading the picture 

cycle T" that decrement of the number of INTRA-coded quality, quantization precision in coding maybe changed. In 

blocks in a group of blocks in which a still region continues ^his case, the picture quality can be improved when increas- 

and increment of the number of INTRA-coded blocks in a 45 i^g quantization precision, while the picture quahty can 

group of blocks of a region having motion are equal to each ^e degraded when contrarily reducing the quantization pre- 

other is calculated. T thus calculated is set at the variable vision. By employmg the quantization preasion for change 

interval at a next step 3608. Thereafter the process advances P^^^^^ q^^^ty* informaUon quantity between the 

to a step 3610. frames can be simply smoothed and a motion picture having 

At the step 3610, coding processing such as that shown in 50 small frame skip can be obtained by merely changing the 

FIG. 10 is performed on each GOB, and thereafter the parameter of the quantization precision, 

process returns to the step 3603. FIG. 27 is a block diagram showing the structure of a 

According to the aforementioned flow chart of FIG. 33, video coding apparatus 27016 for controlling quantization 

the processing from the step 3606 up to the step 3608 is precision in the aforementioned manner. This video coding 

repeatedly executed from a point when each GOB refreshed 55 apparatus 27016 comprises, in addition to the structure 

in displacement frame by frame entirely enters a new refresh elements shown in FIG. 13, a quantization precision control 

cycle until the first GOB of each GOB refreshed in displace- part 27126 for controlling quantization precision in a coding 

ment frame by frame enters a next refresh cycle. Thus, the part 2708 on the basis of information obtained by a motion 

refresh cycle (T") is sequentially updated in response to the information management part 2704. 

motion of the object. 60 In such a video coding apparatus 27016, the quantization 

According to this embodiment, as hereinabove described, precision control part 27126 first performs quantization 

it is possible to render the refresh cycle for a GOB to be precision set processing on each frame of an inputted picture 

subjected to whole-group refresh variable (shorter than a Imi, and thereafter perfonns coding by any of the video 

default refresh cycle) in response to the rate of GOBs for coding methods of the aforementioned embodiments. FIG. 

which the refresh cycle is set longer than the default refresh 65 28 is a flow chart showing the procedure of this quantization 

cycle T included in one picture frame among GOBs to be precision set processing. In this quantization precision set 

subjected to dispersed refresh, whereby error resistance of processing, a determination is first made, with a determina- 
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tion result by the motion information management pari 2704 apparatus 2701c, and shows internal processing at the steps 

as to motion of an object in each GOB, as to whether or not 208 and 213 in the flow chart of FIG, 2, for example. In this 

a frame to be currently coded includes a group of blocks to video coding apparatus 2701c, the quantization precision 

be subjected to whole-group refresh (a group of blocks to be control part 2712c receives timing information indicating 
simultaneously subjected to GOB refresh) (step 3002), and 5 the period of dispersed refresh from a dispersed refresh part 

then a determination is made, on the basis of a previously set 2707 for improving quantization precision at the current 

natural number n, a frame coded n frames before includes a ^^^^^^ \yy g^^j changing the parameter of the quantization 

group of blocks to be subjected to whole-group refresh precision by a prescribed value before coding blocks belong- 

(3004 and 3006). In response to the results of these • MBLKG(0 to be refreshed in a dispersed refresh 

determinations, the quantization precision control part ^^^^ ^ ^^^^^ Thereafter the MBLKs belonging to 

olw^ ^"""f quantization precision m the codmg part INTRA-coded, i.e., refreshed (step 3104). 

2708. Namely, when the frame to be currently coded this refresh, the parameter of the quantization preci- 

includes a group of blocks to be subjected to whole-group . . ^ , / . . r l / . ^mr^ r - 

refresh whUe the frame coded □ frames before includes no ^'^ '° t^a^ . "^T ^ 

group of blocks to be subjected to whole-group refresh, the >ncremented (step 3108) and single dispersed refresh is 

parameter of the quantization precision is changed by a ended. 

prescribed value thereby reducing the quantization precision FIG. 31 is a flow chart showing another exemplary 

for the frame to be currently coded (step 3006), and when the procedure of dispersed refresh in the aforementioned video 

frame to be currently coded includes no group of blocks to coding apparatus 2701c. In this example, the quantization 

be subjected to whole-group refresh while the frame coded precision control part 2712c receives timing information 
n frames before includes a group of blocks to be subjected 20 indicating the period of dispersed refresh from the dispersed 

to whole-group refresh, the parameter of the quantization refresh part 2707, and first determines whether or not 

precision is changed by a prescribed time thereby improving quantization precision at the current point is lower than a 

the quantization precision for the frame to be currently previously set lower limit before coding the blocks belong- 

coded (step 3010), and thereafter the quantization precision • MBLKG (I) to be refreshed in the dispersed refresh 
set processing is ended. If correspondmg to neither case the ^5 ^^^^ (step 3114). Hien, the quantization precision control 

quantization precision set processing is ended without 2712c controls the quantization precision in the coding 

changing the quantization precision. ^ ^708 in response to the result of this determination. 

While the quantization precision has been controlled m vt „ 1 tu^ 1™,^, i;,«,t 

c t? c • r J *j J* Namely, it sets the quantization precision at the lower limit 

the umt of the frame in the aforementioned video coding r • • • 1 .u v^ * 
apparatus 2701b in order to smooth the information quantity 3^ f'^^Z'^Ti"^ precision is lower than the lower limit 
beiween the frames, the picture quality of MBLI^ to be '° ^f'P ^114) while settmg the quanuzation preciston at a 

subjected to refresh may be rendered superior to the picture "^^' ""'"'^Z ^° quantization precision for 

quality of the remaining MBLKs in the frame in a group of '^"^"'"g ^^Lfo (b ocks other than those for the 

blocks to be subjected to refresh by INTRA coding at timing ^""5"' ^^^'"^^ ?^ a""! h 

varying with the MBLK. Further, the lower limit of the to MBLKG (I) ^e INTRA-coded, i.e.. 

picture quaUtyofthe MBLKs to be subjected to refresh may f«f«*hed (step 3118) After this refresh the quaDtizaUon 

be set sc? that the picture quality of each MBLK is not below P'««^'°° ^ '^'^""^ '° "Ij^ •"=^7^. "'f ^j-.^^S* (step 3120). 

the set lower limit. When the picture quality of MBLKs to • ^""^ (step 3122), and single dispersed refresh is 

be subjected to refresh exceeds the set lower limit, further, en e , 

the picture quality may be rendered substantially equal to the While the invention has been described in detail, the 

picture quality of the remaining MBLKs in the frame, while, foregoing description is in all aspects illustrative and not 

when the picture quality of the MBLKs to be subjected to restrictive. It is understood that numerous other modifica- 

refresh is below the set lower limit, the picture quality of the lions and variations can be devised without departmg from 

MBLKs to be subjected to refresh may be set at the set lower the scope of the invention, 

limit. What is claimed is: 

By the aforementioned technique, quantization distortion 1- ^ video coding apparatus, dividing each frame of a 

resulting from refresh can be eliminated in a still region. ^^^tion picture mto a predetermined number m of groups of 

A J c • J J- *u • 4 blocks, for codme the motion picture while switchmg a 

As the method of improving or degradmg the picture ' § ^ ^J^^ 

quality, the quant«ation precision m codmg ""ay be changed ^ ^^^^ ^ ^^^^ 

as already described. In this case, the picture quality can be 50 r , , t 

improved when increasing the quantization precision, whUe S^^P ^^''''^^ comprising: 

the picture quality can be degraded when contrarily reducing motion determination means for determmmg whether or 

the quantization precision. By employing the quantization not there is motion exceeding a predetermined thresh- 

precision for change of the picture quality, quantization old in an object in each region of said number m of 

distortion resulting from refresh can be easily eliminated in 55 groups of blocks in each frame during a lapse of a 

the still region by merely changing the parameter of the prescribed time T from a prescribed point; 

quantization precision. whole-group refresh means for performing whole-group 

FIG. 29 is a block diagram showing the structure of a refresh, defined as an operation of INTRA-coding all 

video coding apparatus 2701c controlling quantization pre- blocks included in a group of blocks in a coding process 

cision in the aforementioned manner. This video coding 60 for the same frame, on a group of blocks of a region 

apparatus 2701c comprises, in addition to the structure determined by said motion determination means as 

elements shown in FIG. 13, a quantization precision control having motion exceeding said threshold; and 

part 2712c controlling quantization precision in a coding dispersed refresh means for performing dispersed refresh, 

part 2708 on the basis of timing information outputted from defined as an operation of INTRA-coding each block 

a dispersed refresh part 2707. 65 included in a group of blocks in a coding process for 

FIG. 30 is a flow chart showing an exemplary procedure frames varying with the block while regarding groups 

of dispersed refresh in the aforementioned video coding of blocks being in the same position in the respective 
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frames among groups of blocks in the frames as the 
same group of blocks, on a group of blocks of a region 
determined by said motion determination means as 
having no motion exceeding said threshold. 

2. The video coding apparatus in accordance with claim 1, 5 
wherein said whole -group refresh means performs, on the 
basis of a determination result by said motion determination 
means, whole-group refresh on a group of blocks subjected 

to said whole-group refresh at least MS times (MS: pre- 
scribed natural number) even after motion exceeding said 
threshold disappears from the object in the region of said 
group of blocks. 

3. I^e video coding apparatus in accordance with claim 1, 
further comprising refresh timing management means for 
managing the timing of said whole-group refresh and said 
dispersed refresh so that said whole -group refresh means 
performs said whole-group refresh on a group of blocks of 
a region determined by said motion determination means as 
having motion exceeding said threshold in a coding process 
for a frame at a point after a lapse of said time T from said 
prescribed point and said dispersed refresh means completes 20 
said dispersed refresh on a group of blocks of a region 
determined by said motion determination means as having 
no motion exceeding said threshold during a lapse of said 
time T from said prescribed point. 

4. The video coding apparatus in accordance with claim 3, 25 
wherein said dispersed refresh means completes, when 
blocks of a group of blocks being in the process of said 
dispersed refresh are continuously INTRA-coded at least S 
times (S: prescribed natural number) in frames varying with 
the block, said disperse refresh on said group of blocks 30 
during a lapse of a prescribed time T longer than said time 

T. 

5. The video coding apparatus in accordance with claim 3, 
wherein said dispersed refresh means divides a group of 
blocks to be subjected to dispersed refresh into subgroups of 35 
blocks of a number equal to a frame number corresponding 

to said time T and INTRA-codes one subgroup of blocks in 
a coding process for one frame, 

6. The video coding apparatus in accordance with claim 4, 
wherein said dispersed refresh means divides a group of 40 
blocks to be subjected to dispersed refresh into subgroups of 
blocks of a number equal to a frame number corresponding 

to said time T and INTRA-codes one subgroup of blocks in 
a coding process for one frame. 

7. The video coding apparatus in accordance with claim 4, 45 
wherein said whole-group refresh means performs said 
whole-group refresh in a coding process for a frame at a 
point after a lapse of a prescribed time T" shorter than said 
time T in response to the ratio of groups of blocks com- 
pletely subjected to said dispersed refresh during a lapse of 50 
said prescribed time T*. 

8. The video coding apparatus in accordance with claim 7, 
wherein said refresh timing management means calculates 
said prescribed time T" in accordance with the following 
equation: 55 

T-l£T(m-B)/(int-B) 

where m is said number of groups of blocks in each frame, 
B is the number of groups of blocks completely subjected to 
said dispersed refresh during a lapse of said prescribed time 60 
P and an integer not more than in, and k is T/T. 

9. A video coding apparatus, dividing each frame of a 
motion picture into a predetermined number m of groups of 
blocks, for coding the motion picture while switching a 
coding mode between an INTER coding mode and an 65 
INTRA coding mode in units of block included in each 
group of blocks, comprising: 
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whole-group refresh means for performing whole-group 
refresh, defined as an operation of INTRA-coding all 
blocks included in a group of blocks in a coding process 
for the same frame, on one group of blocks at most with 
respect to each frame; and 

refresh timing management means for managing the tim- 
ing of whole-group refresh so that a frame number Tf 
corresponding to an interval for performing whole - 
group refresh on groups of blocks being in the same 
position in respective frames among groups of blocks 
in the frames is greater than said number m. 

10. The video coding apparatus in accordance with claim 
3, wherein said refresh liming management means manages 
the liming for performing INTRA coding so that a frame 
number Tf corresponding to an interval for performing 
INTRA coding on blocks being in the same position in 
respective frames among blocks in the frames is greater than 
said number m. 

11. The video coding apparatus in accordance with claim 

I, further comprising refresh timing management means for 
managing the timing of whole-group refresh and dispersed 
refresh so that an interval in which INTRA coding is 
performed on blocks being in the same position in respective 
frames among blocks in the frames by said whole-group 
refresh means or said dispersed refresh means is said time T, 
wherein 

said motion determination means determines, on the basis 
of management by said refresh timing management 
means, whether or not there is motion exceeding said 
threshold in an object in each region during a lapse of 
said time T from a point displaced frame by frame 
every region of said number m of groups of blocks in 
each frame, and 

said whole-group refresh means performs, on the basis of 
management by said refresh timing management 
means, whole-group refresh on one group of blocks at 
most with respect to each frame. 

12. The video coding apparatus in accordance with claim 
9, further comprising motion determination means for 
determining, on the basis of management by said refresh 
timing management means, whether or not there is motion 
exceeding said threshold in an object in respective regions of 
said number m of groups of blocks in each frame during a 
lapse of said time T from a point displaced frame by frame 
for each of said regions, wherein 

said whole-group refresh means performs said whole - 
group refresh on a group of blocks of a region deter- 
mined by said motion determination means as having 
motion exceeding said threshold. 

13. The video coding apparatus in accordance with claim 

II, wherein said motion determination means determines 
presence/absence of motion also with respect to a region of 
a group of blocks subjected to dispersed refresh by detecting 
whether or not there is motion exceeding said threshold in an 
object in respective regions of the groups of blocks during 
a lapse of said time T from a point displaced frame by frame 
for each of said regions in parallel with said dispersed 
refresh, 

said dispersed refresh means terminates, when motion 
exceeding said threshold is detected in an object in a 
region of a group of blocks being in the process of said 
dispersed refresh by said motion determination means, 
said dispersed refresh on said group of blocks, and 

said whole-group refresh means performs, after a lapse of 
said time T from a point when said dispersed refresh on 
a group of blocks in a region where motion exceeding 
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said threshold is detected is started, whole-group 
refresh on a group of blocks of said region. 
14. The video coding apparatus in accordance with claim 
11, wherein said motion determination means determines 
presence/absence of motion by detecting whether or not 
there is motion exceeding said threshold in an object in 
respective regions of the groups of blocks during a lapse of 
said time T from a point displaced frame by frame for each 
of said regions in parallel with dispersed refresh by said 
dispersed refresh means, 
said dispersed refresh means performs said dispersed 
refresh on each group of blocks from a point when 
determination of presence/absence of motion of an 
object in a region of said group of blocks is started by 



ao 



transverse direction among groups of blocks arranged in the 
vertical and transverse directions. 

19. The video coding apparatus in accordance with claim 
1, wherein said motion determination means has threshold 
set means for changing said threshold. 

20. The video codling apparatus in accordance with claim 
19, wherein said threshold set means has: 

means for detecting a blur quantity of a camera or a 
picture, and 

means for setting a value varying with said blur quantity 
as said threshold. 

21. The video coding apparatus in accordance with claim 
1, further comprising coding precision control means for 
rendering, when a group of blocks to be subjected to 



said motion determination means and terminates said 15 whole-group refresh is included in a frame to be currently 



dispersed refresh on said group of blocks when motion 
exceeding said threshold is detected in an object in a 
region of a group of blocks being in the process of said 
dispersed refresh, and 
said whole-group refresh means performs, after a lapse of 
said time T from a point when dispersed refresh on a 
group of blocks of a region where motion exceeding 
said threshold is detected is started, whole -group 
refresh on the group of blocks of said region 



coded and no group of blocks subjected to whole-group 
refresh is included in a frame coded n (n: predetermined 
natural number) frames before, the picture quality of the 
frame to be currently coded inferior to the picture quality of 
20 said frame coded n frames before on the basis of a deter- 
mination result by said motion determination means. 

22. The video coding apparatus in accordance with claim 
9, further comprising coding precision control means for 
rendering, when a group of blocks to be subjected to 



15. The video coding apparatus in accoidance with claim whole-group refresh is mcluded in a frame to be currently 



11, wherein said motion determination means divides the 
region of each group of blocks into a prescribed number of 
divided regions and detects whether or not there is motion 
exceeding a previously set threshold in an object every 
divided region thereby determining presence/absence of 
motion in each divided region, and 
said whole-group refresh means INTRA-codes, in a cod- 
ing process for a frame at a point of next whole-group 
refresh on said group of blocks of a region including 
said divided region determined as having motion, all 
blocks in said divided region in place of said whole- 
group refresh. 

16. The video coding apparatus in accordance with claim 
11, wherein said motion determination means divides the 
region of each group of blocks into a prescribed number of 
divided regions and detects whether or not there is motion 
exceeding a previously set threshold in an object every 
divided region thereby determining presence/absence of 
motion in each divided region, 

said dispersed refresh means terminates, when a divided 
region included in the region of a group of blocks being 
in the process of said dispersed refresh is determined by 
said motion determination means as having motion. 



coded and no group of blocks subjected to whole-group 
refresh is included in a frame coded n (n: predetermined 
natural number) frames before, the picture quality of the 
frame to be currently coded inferior to the picture quality of 
30 said frame coded n frames before on the basis of a deter- 
mination result by said motion determination means. 

23. The video coding apparatus in accordance with claim 
1, further comprising coding precision control means for 
rendering, when no group of blocks to be subjected to 

35 whole-group refresh is included in a frame to be currently 
coded and a group of blocks subjected to whole-group 
refresh is included in a frame coded n (n: predetermined 
natural number) frames before, the picture quality of the 
frame to be currently coded superior to the picture quality of 

40 said frame coded n frames before on the basis of a deter- 
mination result by said motion determination means. 

24. The video coding apparatus in accordance with claim 
9, further comprising coding precision control means for 
rendering, when no group of blocks to be subjected to 

45 whole-group refresh is included in a frame to be ciurently 
coded and a group of blocks subjected to whole-group 
refresh is included in a frame coded n (n: predetermined 
natural number) frames before, the picture quality of the 



frame to be currently coded superior to the picture quality of 
dispersed refresh on the group of blocks of the region 50 said frame coded n frames before on the basis of a deter- 
including said divided region, and mination result by said motion determination means, 
said whole-group refresh means INTOA-codes, in a cod- 25. llie video coding apparatus in accordance with claim 
ing process for a frame at a point of next whole-group 21, wherein said coding precision control means includes 
refresh on said group of blocks of the region including quantization precision control means for rendering the pic- 
said divided region determined as having motion, all 55 ture quality of said frame to be currently coded inferior to 
blocks in said divided region in place of said whole- the picture quality of said frame coded n frames before by 
group refresh. lowering quantization precision for said frame to be cur- 
17. The video coding apparatus in accordance with claim rently coded. 
11, wherein said whole-group refresh means refreshes, when 26. The video coding apparatus in accordance with claim 
an object is vertically long or the object moves in the vertical 60 23, wherein said coding precision control means includes 



direction, respective groups of blocks along the vertical 
direction among groups of blocks arranged in the vertical 
and transverse directions. 

18. The video coding apparatus in accordance with claim 
11, wherein said whole-group refresh means refreshes, when 
the object is transversely long or the object moves in the 
transverse direction, respective groups of blocks along the 



65 



quantization precision control means for rendering the pic- 
ture quality of said frame to be currently coded superior to 
the picture quality of said frame coded n frames before by 
improving quantization precision for said frame to be cur- 
rently coded. 

27. The video coding apparatus in accordance with claim 
1, further comprising coding precision control means for 
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rendering the picture quality of a block to be subjected to 
INTRA coding among blocks included in a group of blocks 
to be subjected to dispersed refresh by said dispersed refresh 
means superior to the picture quality of the remaining blocks 
in a frame including said group of blocks. 5 

28. The video coding apparatus in accordance with claim 
1, further comprising coding precision control means for 
controlling precision of coding so that the picture quality of 
a block to be subjected to INTRA coding among blocks 
included in a group of blocks to be subjected to dispersed ]0 
refresh by said dispersed refresh means does not lower 
below a previously set lower limit. 

29. The video coding apparatus in accordance with claim 
1, further comprising coding precision control means for 
controlling precision of coding so as to equalize, when the 35 
picture quality of a block to be subjected to INTRA coding 
among blocks included in a group of blocks to be subjected 

to dispersed refresh by said dispersed refresh means is 
higher than a previously set lower limit, said picture quality 
with the picture quality of the remaining blocks in a frame 20 
including said group of blocks and to set, when the picture 
quality of said block to be subjected to INTRA coding is 
lower than said lower limit, said picture quality at said lower 
Umit. 

30. 'ITie video coding apparatus in accordance with claim 25 
27, wherein said coding precision control means includes 
quantization precision control means for rendering quanti- 
zation precision for said block to be subjected to INTRA 
coding higher than quantization precision for the remaining 
blocks in said frame. 30 

31. The video coding apparattis in accordance with claim 
1, further comprising quantization precision control means 
for controlling quantization precision so that quantization 
precision for a block to be subjected to INTOA coding 
among blocks included in a group of blocks to be subjected 35 
to dispersed refresh by said dispersed refresh means does not 
lower below a previously set lower limit. 

32. The video coding apparatus in accordance with claim 
1, further comprising quantization precision control means 
for controlling quantization precision so as to equalize, 40 
when quantization precision for a block to be subjected to 
INTRA coding among blocks included in a group of blocks 

to be subjected to dispersed refresh by said dispersed refresh 
means is higher than a previously set lower limit, said 
quantization precision with quantization precision for the 45 
remaining blocks in a frame including said group of blocks 
and to set, when quantization precision for said block to be 
subjected to INTRA coding is lower than said lower limit, 
said quantization precision at said lower limit. 

33. The video coding apparatus in accordance with claim 50 
1, wherein each group of blocks is formed by a plurality of 
blocks in each of m predetermined regions in each frame. 

34. The video coding apparatus in accordance with claim 
9, wherein each group of blocks is formed by a plurality of 
blocks in each of m predetermined regions in each frame. 55 

35. The video coding apparaUis in accordance with claim 

33, wherein said predetermined region is a GROUP OF 
BLOCKS. 

36. The video coding apparatus in accordance with claim 

34, wherein said predetermined region is a GROUP OF 60 
BLOCKS. 

37. A video coding apparatus dividing each frame of a 
motion picture into a predetermined number m of groups of 
blocks for coding the motion picture while switching a 
coding mode between an INTER coding mode and an 65 
INTRA coding mode in units of block included in each 
group of blocks, comprising: 



coding quantity determination means for determining 
whether or not a coding quantity resulting from coding 
of each group of blocks during a lapse of a prescribed 
time T from a prescribed point is in excess of a 
predetermined threshold; 

whole-group refresh means for performing whole-group 
refresh, defined as an operation of INTRA-coding all 
blocks included in a group of blocks in a coding process 
for the same frame, on a group of blocks so determined 
by said coding quantity determination means that said 
coding quantity is in excess of said threshold; and 

dispersed refresh means for performing dispersed refresh, 
defined as an operation of INTRA-coding each block 
included in a group of blocks in a coding process for 
frames varying with the block while regarding groups 
of blocks being in the same position in respective 
frames as the same group of blocks among groups of 
blocks in the frames, on a group of blocks so deter- 
mined by said coding quantity determination means 
that said coding quantity is less than said threshold. 

38. A video coding apparatus, employed in a picture 
transmission system formed by a coding apparatus for 
coding motion picture and transmitting coded data of said 
motion picture and a decoding apparatus for receiving said 
transmitted coded data and decoding the same while per- 
forming detection of an error in said coded data to be 
decoded and transmitting error notice to said coding appa- 
ratus when an error is detected as said coding apparatus, for 
dividing each frame of said motion picture into a predeter- 
mined number m of groups of blocks and coding said motion 
picture while switching a coding mode between an INTER 
coding mode and an INTRA coding mode in units of block 
included in each group of blocks, comprising: 

error receiving means for receiving said error notice; 

refresh selection means for determining, when said error 
notice is received by said error receiving means, 
whether or not there is motion exceeding a predeter- 
mined threshold in an object in a region of each group 
of blocks in each frame coded up to a moment preced- 
ing a point of receiving of said error notice by a 
prescribed time RTmax and deciding performance of 
refresh by INTRA coding on a group of blocks of a 
region having motion exceeding said threshold; and 

whole -group refresh means for performing whole-group 
refresh, defined as an operation of INTRA-coding all 
blocks included in a group of blocks in a coding process 
for the same frame, on a group of blocks decided by 
said refresh selection means to be subjected to refresh. 

39. The video coding apparatus in accordance with claim 
38, further comprising dispersed refresh means for perform- 
ing dispersed refresh, defined as an operation of INTRA- 
coding each block included in a group of blocks in a coding 
process for frames varying with the block while regarding 
groups of blocks being in the same position in respective 
frames among groups of blocks in the frames as the same 
group of blocks, on a group of blocks other than a group of 
blocks decided by said refresh selection means to be sub- 
jected to refresh. 

40. ITie video coding apparatus in accordance with claim 
38, wherein said refresh selection means includes 

motion information storage management means for 
storing, in coding each frame of said motion picture, 
motion information indicating the magnitude of motion 
of an object in a region of each group of blocks in said 
frame, and holding said motion information from a 
point of coding of said frame up to a point after a lapse 
of a prescribed lime RTmax, and 
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determines, on the basis of said motion information held 
by said motion information storage management 
means, whether or not there is motion exceeding said 
threshold in an object in a region of each group of 
blocks in each frame coded up to a moment preceding 5 
a point of receiving of said error notice by said time 
RTmax. 

41. The video coding apparatus in accordance with claim 
38, wherein said time RTmax is the maximum value of a 
time from a point when any frame in said motion picture is 
coded up to a point when said error receiving means receives 
said error notice when coded data of said frame is transmit- 
ted to said decoding apparatus and an error is detected in 
said coded data. 

42. The video coding apparatus in accordance with claim 
40, further comprising time calculation means for calculat- 
ing a time from a point when each frame in said motion 
picture is coded up to a point when said error receiving 
means receives said error notice when coded data of said 
frame is transmitted to said decoding apparatus and an error 

is detected in said coded data as said time RTmax every 20 

frame of said motion picture, wherein 
said motion information storage management means 
holds said motion information on the basis of said time 
RTmax calculated by said time calculation means. 

43. The video coding apparatus in accordance with claim 25 
38, wherein said whole-group refresh means performs 
whole -group refresh, when performance of refresh for a 
plurality of groups of blocks being in different regions is 
decided by said refresh selection means, on each of said 
plurality of groups of blocks once while successively dis- 30 
placing the same frame by frame. 

44. The video coding apparatus in accordance with claim 
43, wherein said refresh selection means determines, when 
said error notice is received by said error receiving means 
while said whole-group refresh means performs whole- 35 
group refresh on each of said plurality of groups of blocks 
once while successively displacing the same frame by frame, 
whether or not there is motion exceeding said threshold in an 
object in a region of each group of blocks in each frame 
coded up to a moment preceding a point of said receiving by 40 
said time RTmax and additionally decides a group of blocks 

of a region having motion exceeding said threshold on the 
basis of a result of said determination as a group of blocks 
to be subjected to refresh, and 
said whole-group refresh means performs refresh on each 45 
of a plurality of groups of blocks for which perfor- 
mance of refresh is decided by said refresh selection 
means, inclusive of a group of blocks for which per- 
formance of refresh is redundantly decided, while suc- 
cessively displacing the same frame by frame. 50 

45. The video coding apparatus in accordance with claim 
40, wherein said motion information storage management 
means stores, in coding each frame of said motion picture, 
prescribed motion information indicating motion exceeding 
said threshold as said motion information about a group of 55 
blocks subjected to whole-group refresh in said coding and 
holds said prescribed motion information from a point of 
said coding up to a point after a lapse of said time RTmax. 

46. The video coding apparatus in accordance with claim 
38, further comprising search range limit means for limiting, 60 
in coding of a block adjacent to a group of blocks queued to 
whole -group refresh, being a group of blocks to be subjected 

to said whole-group refresh but not yet subjected to said 
whole -group refresh, among blocks included in a group of 
blocks not subjected to said whole-group refresh, a motion 65 
vector search range so that said group of blocks queued to 
whole -group refresh is not referred to. 
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47. The video coding apparaUis in accordance with claim 
46, wherein said search range limit means limits the motion 
vector search range, in coding of a block included in each 
group of blocks, so that no block of a group included in 
blocks other than the group of blocks including the 
currently -coded block is referred to during a period when 
said whole-group refresh is performed. 

48. A video coding method of dividing each frame of a 
motion picture into a predetermined number m of groups of 
blocks for coding the motion picture while switching a 
coding mode between an INTER coding mode and an 
INTRA coding mode in units of a block included in each 
group of blocks, comprising: 

a motion determination step of determining whether or 
not there is motion exceeding a predetermined thresh- 
old in an object in each region of said number m of 
groups of blocks in each frame during a lapse of a 
prescribed time T from a prescribed point; 

a whole-group refresh step of performing whole-group 
refresh, defined as an operation of INTRA-coding all 
blocks included in a group of blocks in a coding process 
for the same frame, on a group of blocks of a region 
determined in said motion determination step as having 
motion exceeding said threshold; and 

a dispersed refresh step of performing dispersed refresh, 
defined as an operation of INTRA-coding each block 
included in a group of blocks in a coding process for 
frames varying with the block while regarding groups 
of blocks being in the same position in respective 
frames among groups of blocks in the frames as the 
same group of blocks, on a group of blocks of a region 
determined in said motion determination step as having 
no motion exceeding said threshold. 

49. The video coding method in accordance with claim 
48, wherein whole -group refresh is performed on the basis 
of a determination result in said motion determination step 
at least MS times (MS: prescribed natural number) on a 
group of blocks subjected to said whole-group refresh even 
after motion exceeding said threshold disappears from an 
object in a region of said group of blocks. 

50. The video coding method in accordance with claim 
48, wherein said whole-group refresh is performed in a 
coding process for frames at a point after a lapse after said 
time T from said prescribed point, and 

said dispersed refresh is completed during a lapse of said 
time T from said prescribed point. 

51. The video coding method in accordance with claim 

50, wherein, when blocks in a group of blocks being in the 
process of said dispersed refresh are INTRA-coded in 
frames varying with the block continuously in excess of S 
times (S: prescribed natural number), said dispersed refresh 
for said group of blocks is completed during a lapse of a 
prescribed time T longer than said time T. 

52. The video coding method in accordance with claim 

51, wherein said whole-group refresh is performed in a 
coding process for frames at a point after a lapse after a 
prescribed time shorter than said time T in response to the 
rate of blocks completely subjected to said dispersed refresh 
during a lapse of said prescribed time T. 

53. The video coding method in accordance with claim 

52, wherein said prescribed time T" is calculated in accor- 
dance with the following equation: 

T"-kTCm-B)/(mk-B) 

where m is said number of said groups of blocks in each 
frame, B is the number of groups of blocks completely 
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subjected to said dispersed refresh during a lapse of said 
prescribed time T and an integer not more than m, and k is 

r/r. 

54. The video coding method in accordance with claim 
48, wherein a group of blocks to be subjected to said 5 
dispersed refresh is divided into subgroups of blocks of a 
number equal to a frame number corresponding to said time 

T and one subgroup of blocks is INTRA-coded in a coding 
process for one frame in said dispersed refresh step. 

55. A video coding method, which divides each frame of 
a motion picmre into a predetermined number m of groups 
of blocks, for coding the motion picture while switching a 
coding mode between an INTER coding mode and an 
IN^ITIA coding mode in units of block included in each 
group of blocks, comprising: 

a whole-group refresh step of performing whole-group 
refresh, defined as an operation of INTRA-coding all 
blocks included in a group of blocks in a coding process 
for the same frame, on one group of blocks at most with 
respect to each frame, wherein 

a frame number Tf corresponding to an interval for 
performing said whole-group refresh on groups of 
blocks being in the same position in respective frames 
among groups of blocks in the frames is greater than 
said number m. 25 

56. The video coding method in accordance with claim 
48, wherein a frame number Tf corresponding to an interval 
for performing INTRA coding on blocks being in the same 
position in respective frames among blocks in the frames is 
greater than said number m. 

57. The video coding method in accordance with claim 
48, wherein an interval in which INTRA coding is per- 
formed by said whole-group refresh or said dispersed refresh 
on blocks being in the same position in respective frames 
among blocks in the frames is said time T, 

a determination is made in said motion determination step 
as to whether or not there is motion exceeding said 
threshold in an object in each region during a lapse of 
said time T from a point displaced frame by frame 
every region of said number m of groups of blocks in 
each frame, and 

said whole -group refresh is performed on one group of 
blocks at most with respect to each frame. 

58. The video coding method in accordance with claim 
55, further comprising a motion determination step of deter- 45 
mining whether or not there is motion exceeding said 
threshold in an object in respective regions of said number 

m of groups of blocks in each frame during a lapse of said 
time T from a point displaced frame by frame for each of 
said regions, wherein 50 
said whole-group refresh is performed on a group of 
blocks of a region determined as having motion 
exceeding said threshold in said whole-group refresh 
step. 

59. The video coding method in accordance with claim 5s 
57, wherein presence/absence of motion is determined in 
said motion determination step by detecting whether or not 
there is motion exceeding said threshold in an object in 
respective regions of the groups of blocks during a lapse of 
said time T from a point displaced frame by frame for each 60 
of said regions also as to a region of a group of blocks to be 
subjected to said dispersed refresh in parallel with said 
dispersed refresh, 

when motion exceeding said threshold is detected in an 
object in a region of a group of blocks being in the 65 
process of said dispersed refresh, said dispersed refresh 
on said group of blocks is terminated, and 
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after a lapse of said time T from a point when said 
dispersed refresh on a group of blocks of a region 
where motion exceeding said threshold is detected, said 
whole-group refresh is performed on a group of blocks 
of said region. 

60. The video coding method in accordance with claim 
57, wherein presence/absence of motion is determined in 
said motion determination step by detecting whether or not 
there is motion exceeding said threshold in an object in 
respective regions of the groups of blocks during a lapse of 
said time T from a point displaced frame by frame for each 
of said regions in parallel with said dispersed refresh, 

when said dispersed refresh on each group of blocks is 
performed from a point when determination of 
presence/absence of motion of an object in a region of 
said group of blocks is started and motion exceeding 
said threshold is detected in an object in a region of a 
group of blocks being in the process of said dispersed 
refresh, said dispersed refi^esh on said group of blocks 
is terminated, and 

after a lapse of said time T from a point when said 
dispersed refresh on a group of blocks of a region 
where motion exceeding said threshold is detected is 
started, said whole-group refresh is performed on the 
group of blocks of said region. 

61. The video coding method in accordance with claim 
57, wherein a region of each group of blocks is divided into 
a prescribed number of divided regions in said motion 
determination step and presence/absence of motion in each 
divided region is determined by detecting whether or not 
there is motion exceeding a previously set threshold in an 
object every divided region, and 

all blocks of said divided region are INTRA-coded in a 
coding process for a frame at a point of next whole- 
group refresh on said group of blocks of a region 
including a divided region where motion exceeding 
said threshold is detected. 

62. The video coding method in accordance with claim 
57, wherein a region of each group of blocks is divided into 
a prescribed number of divided regions in said motion 
determination step and presence/absence of motion in each 
divided region is determined by detecting whether or not 
there is motion exceeding a previously set threshold in an 
object every divided region, 

when motion exceeding said threshold is detected in an 
object in a divided region included in a region of a 
group of blocks being in the process of said dispersed 
refresh, dispersed refresh on the group of blocks of a 
region including said divided region is terminated, and 

all blocks of said divided region are INTRA-coded in a 
coding process for a frame at a point of next whole- 
group refresh on said group of blocks of a region 
including a divided region where motion exceeding 
said threshold is detected. 

63. The video coding method in accordance with claim 
57, wherein, when an object is vertically long or the object 
moves in the vertical direction, groups of blocks subjected 
to said whole-group refresh arc respectively refreshed along 
the vertical direction among groups of blocks arranged in the 
vertical and transverse directions. 

64. The video coding method in accordance with claim 
57, wherein, when an object is transversely long or the 
object moves in the transverse direction, groups of blocks 
subjected to said whole-group refresh are respectively 
refreshed along the transverse direction among groups of 
blocks arranged in the vertical and transverse directions. 
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65. The video coding method in accordance with claim 
48, further comprising a threshold set step of changing said 
threshold used in said motion determination step. 

66. The video coding method in accordance with claim 
65, wherein said threshold set step includes: 5 

a step of delecting a blur quantity of a camera or a picture, 
and 

a step of setting a value varying with said blur quantity as 
said threshold. 

67. The video coding method in accordance with claim 30 
48, further comprising a coding precision control step of 
rendering, when a group of blocks to be subjected to 
whole-group refresh is included in a frame to be currently 
coded and no group of blocks subjected to whole-group 
refresh is included in a frame coded n (n: predetermined 15 
natural number) frames before, the picture quahty of the 
frame to be currently coded inferior to the picture quality of 
said frame coded n frames before on the basis of a deter- 
mination result in said motion determination step. 

68. The video coding method in accordance with claim 20 
55, further comprising a coding precision control step of 
rendering, when a group of blocks to be subjected to 
whole-group refresh is included in a frame to be currently 
coded and no group of blocks subjected to whole-group 
refresh is included in a frame coded n (n: predetermined 25 
natural number) frames before, the picture quality of the 
frame to be currently coded inferior to the picture quality of 
the frame coded n frames before on the basis of a determi- 
nation result in said motion determination step. 

69. The video coding method in accordance with claim 30 
48, further comprising a coding precision control step of 
rendering, when no group of blocks to be subjected to 
whole-group refresh is included in a frame to be currently 
coded and a group of blocks subjected to whole-group 
refresh is included in a frame coded n (n: predetermined 35 
natural number) frames before, the picture quality of the 
frame to be currently coded superior to the picture quality of 
the frame coded n frames before on the basis of a determi- 
nation result in said motion determination step. 

70. llie video coding method in accordance with claim 40 
55, further comprising a coding precision control step of 
rendering, when no group of blocks to be subjected to 
whole-group refresh is included in a frame to be currently 
coded and a group of blocks subjected to whole-group 
refresh is included in a frame coded n (n: predetermined 45 
natural number) frames before, the picture quality of the 
frame to be currently coded superior to the picture quality of 
the frame coded n frames before on the basis of a determi- 
nation result in said motion determination step. 

71. The video coding method in accordance with claim 50 
67, wherein said coding precision control step includes a 
quantization precision control step of rendering the picture 
quality of said frame to be currently coded inferior to the 
picture quality of said frame coded n frames before by 
lowering quantization precision for said frame to be cur- 55 
rently coded. 

72. The video coding method in accordance with claim 
69, wherein said coding precision control step includes a 
quantization precision control step of rendering the picture 
quality of said frame to be currently coded superior to the 60 
picture quality of said frame coded n frames before by 
improving quantization precision for said frame to be cur- 
rently coded. 

73. The video coding method in accordance with claim 
48, wherein said dispersed refresh step includes a coding 65 
precision control step of rendering the picture quality of a 
block to be subjected to INTRA coding among blocks 
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included in a group of blocks to be subjected to said 
dispersed refresh superior to the picture quality of the 
remaining blocks in a frame including said blocks. 

74. The video coding method in accordance with claim 
48, wherein said dispersed refresh step includes a coding 
precision control step of controlling precision of coding so 
that the picture quality of a block to be subjected to INTRA 
coding among blocks included in a group of blocks to be 
subjected to said dispersed refresh does not lower below a 
previously set lower limit. 

75. The video coding method in accordance with claim 
48, wherein said dispersed refresh step includes a coding 
precision control step of controlling precision of coding for 
equalizing, when the picture quality of a block to be sub- 
jected to INTRA coding among blocks included in a group 
of blocks to be subjected to said dispersed refresh is higher 
than a previously set lower limit, said picture quality with 
the picture quality of the remaining blocks in a frame 
including said group of blocks and setting, when the picture 
quality of said block to be subjected to INTRA coding is 
lower than said lower limit, said picmre quality at said lower 
limit. 

76. The video coding method in accordance with claim 
73, wherein said coding precision control step includes a 
quantization precision control step of rendering quantization 
precision for said block to be subjected to INTRA coding 
higher than quantization precision for the remaining blocks 
in said frame. 

77. The video coding method in accordance with claim 
48, wherein said dispersed refresh step includes a quantiza- 
tion precision control step of controlling quantization pre- 
cision so that quantization precision for a block to be 
subjected to INTRA coding among blocks included in a 
group of blocks to be subjected to said dispersed refresh 
does not lower below a previously set lower limit. 

78. The video coding method in accordance with claim 
48, wherein said dispersed refresh step includes a quantiza- 
tion precision control step of controlling quantization pre- 
cision for equalizing, when quantization precision for a 
block to be subjected to INTRA coding among blocks 
included in a group of blocks to be subjected to said 
dispersed refresh is higher than a previously set lower limit, 
said quantization precision with quantization precision for 
the remaining blocks in a frame including said group of 
blocks and setting, when quantization precision for said 
block to be subjected to INTRA coding is lower than said 
lower limit, said quantization precision at said lower limit. 

79. The video coding method in accordance with claim 
48, wherein each group of blocks is formed by a plurality of 
blocks in each of m predetermined regions in each frame. 

80. The video coding method in accordance with claim 
55, wherein each group of blocks is formed by a plurality of 
blocks in each of m predetermined regions in each frame. 

81. The video coding method in accordance with claim 

79, wherein said predetermined region is a GROUP OF 
BLOCKS. 

82. The video coding method in accordance with claim 

80, wherein said predetermined region is a GROUP OF 
BLOCKS. 

83. A video coding method of dividing each frame of a 
motion picture into a predetermined number m of groups of 
blocks for coding the motion picture while switching a 
coding mode between an INl^R coding mode and an 
INTRA coding mode in units of block included in each 
group of blocks, comprising: 

a coding quantity determination step of determining 
whether or not a coding quantity resulting from coding 
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of each group of blocks during a lapse of a prescribed managed as to whether or not there is motion exceeding 

time T from a prescribed point is in excess of a said threshold in an object in a region of each group of 

predetermined threshold; blocks in each frame coded up to a moment preceding 

a whole-group refresh step of performing whole-group a point of receiving of said error notice by said time 

refresh, defined as an operation of INTRA-coding all 5 RTmax. 

blocks included in a group of blocks in a coding process 87. The video coding method in accordance with claim 

for the same frame, on a group of blocks so determined 84, wherein said time RTmax is the maximum value of a 

in said coding quantity determination step that said time from a point when any frame in said motion picture is 

coding quantity is in excess of said threshold; and coded up to a point when said error notice is received by said 

a dispersed refresh step of performing dispell refresh, ""^"^^ apparatus when coded data of said frame is tr^- 

defined as an operation of INTRA-coding each block milled to said decoding apparatus and an error is delected in 

included in a group of blocks in a coding process for coded data. 

frames varying with the block while regarding groups 88. llie video codmg method m accordance with claim 

of blocks being in the same position in respective 86, fiirther comprising a time calculation step of calculating 

frames among groups of blocks in the frames as the a time from a point when each frame in said motion picture 

same groups of blocks, on a group of blocks so deter- ^ .<^dcd up to a point when said error notice is received by 

mined in said coding quantity determination step that ^aid codmg apparatus when coded data of said frame is 

said coding quantity is less than said threshold. transmuted to said decoding apparatus and an error is 

84. A video coding method, employed in a picture trans- ^''f'^ ^ ^^^^ coded data, wherem 

f ,. , r ^j* „ „ the hold time for said motion mformation ts managed m 

mission system formed by a coding apparatus tor coding a i,.- . . 1 - T.- 

r ^ J , J J J . c -J „ * V. 20 said hold lime management step employing said time 

motion picture and transmitting coded data of said motion . , . . . j *■„ 1™ 1 ^.^i ^..-a 

° c • • J. calculated m said time calculation step as said pre- 

picture and a decoding apparatus for receiving said trans- scribed lime RTmax 

milted coded data and decoding the same whUe perfonning gj, ^-^^^ ^^.^g '^^^^^ ^ accordance with claim 

detection of an error in said coded data to be decoded and wherein, when performance of refresh on a plurality of 

transmitting error notice to said coding apparatus when an g^Q^pg of blocks being in different regions is decided in said 

error is detected, for dividing each frame of said motion refresh selection step, each of said plurality of groups of 

picture into a predetermined number m of groups of blocks blocks is performed whole-group refresh once while being 

and coding said motion picture while switching a coding successively displaced frame by frame, 

mode between an INTER coding mode and an INTRA 90 ^ideo coding method in accordance with claim 

coding mode in units of block included in each group of 89, wherein, when said error notice is received while each of 

blocks, comprising: plurality of groups of blocks is performed whole-group 

an error receiving step of receiving said error notice; refresh once while being successively displaced frame by 

a refresh selection step of determining, when said error frame, whether or not there is motion exceeding said thresh- 

notice is received, whether or not there is motion old in an object of a region of each group of blocks in each 
exceeding a predetermined threshold in an object in a 33 frame coded up to a moment preceding a point of said 

region of each group of blocks in each frame coded up receiving by said time RTmax is determined in said refresh 

to a moment preceding a point of receiving of said error selection step and a group of blocks of a region having 

notice by a prescribed time RTmax and deciding per- motion exceeding said threshold is additionally decided as a 

formance of refresh by INTRA coding on a group of group of blocks to be subjected to refresh on the basis of a 
blocks of a region having motion exceeding said 4Q result of said determination, and 

threshold; and each of a plurality of groups of blocks for which perfor- 

a whole-group refresh step of performing whole-group mance of refresh is decided in said refresh selection 

refresh, defined as an operation of INTRA-coding all step, inclusive of a group of blocks for which perfor- 

blocks included in a group of blocks in a coding process mance of refresh is redundantly decided, is performed 

for the same frame, on a group ofblocks decided in said 45 whole-group refresh once while being successively 

refresh selection step to be subjected to refresh. di.splaced frame by frame. 

85. The video coding method in accordance with claim 91. The video coding method in accordance with claim 
84, further comprising a dispersed refresh step of performing 86, wherein prescribed motion information indicating 
dispersed refresh, defined as an operation of INTKA-coding motion exceeding said threshold is stored in said motion 
each block included in a group ofblocks in a coding process 50 information storage step in coding each frame of said motion 
for frames varying with the block while regarding groups of picture as said motion information about a group of blocks 
blocks being in the same position in respective frames subjected to whole-group refresh in said coding, and 
among groups ofblocks in the frames as the same group of said prescribed motion information is held by manage- 
blocks, on a group of blocks other than a group of blocks ment of said hold time in said hold time management 
decided in said refresh selection step to be subjected to 55 step from a point of said coding up to a point after a 
refresh. lapse of at least said prescribed time RTmax. 

86. The video coding method in accordance with claim 92. The video coding method in accordance with claim 
84, further comprising a motion information storage step of 54^ further comprising a search range limit step of limiting, 
storing, in coding each frame of said motion picture, motion in coding of a block adjacent to a group ofblocks queued to 
information indicating the magnitude of motion of an object 50 whole-group refresh, being a group of blocks to be subjected 
in a region of each group of blocks in said frame, and to said whole-group refresh but not yet subjected to said 

a hold time management step of managing a hold time for whole-group refresh, among blocks included in a group of 

said motion information so as to hold said motion blocks not subjected to said whole-group refresh, a motion 

information stored in said motion information storage vector search range so that said group of blocks queued to 
step at least for said time RTmax, wherein 65 whole-group refresh is not referred to. 

a determination is made in said refresh selection step on 93. The video coding method in accordance with claim 

the basis of said motion information whose hold time is 92, wherein the motion veaor search range is so limited in 
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said search range limit step, in coding of a block included in 
each group of blocks, that no block included in a group of 
blocks other than the group of blocks including the 
currently-coded block is referred to during a period when 
said refresh is performed. 

94. A storage medium containing a video coding program 
thereon for dividing each frame of a motion picture into a 
predetermined number m of groups of blocks and coding the 
motion picture while switching a coding mode between an 
INTER coding mode and an INTRA coding mode in units of 
block included in each group of blocks as a program 
executed in a computer unit, said storage medium containing 
said video coding program recorded thereon for implement- 
ing on said computer unit operating environment including: 

a motion determination step of determining whether or ^5 
not there is motion exceeding a predetermined thresh- 
old in an object in each region of said number m of 
groups of blocks in each frame during a lapse of a 
prescribed time T from a prescribed point; 

a whole-group refresh step of performing whole-group 
refresh, defined as an operation of INTRA-coding all 
blocks included in a group of blocks in a coding process 
for the same frame, on a group of blocks of a region 
determined in said motion determination step as having 
motion exceeding said threshold; and 

a dLspersed refresh step of performing dispersed refresh, 
defined as an operation of INTRA-coding each block 
included in a group of blocks while regarding groups of 
blocks being in the same position in respective frames 
among groups of blocks in the frames as the same 
group of blocks in a coding process for frames varying 
with the block, on a group of blocks of a region 
determined in said motion determination step as having 
no motion exceeding said threshold. 

95. A storage medium containing a video coding program 
thereon for dividing each frame of a motion picture into a 
predetermined number m of groups of blocks and coding the 
motion picture while switching a coding mode between an 
INTER coding mode and an INTRA coding mode in units of 
block included in each group of blocks as a program 
executed in a computer unit, said storage medium containing 
said video coding program recorded thereon for implement- 
ing on said computer unit operating environment including: 

a whole-group refresh step of performing whole-group 
refresh, defined as an operation of INTRA-coding all 
blocks included in a group of blocks in a coding process 
for the same frame, on one group of blocks at most with 
respect to each frame, wherein 

a frame number Tf corresponding to an interval for 
performing said whole-group refresh on groups of 
blocks being in the same position in respective frames 
among groups of blocks in the frames is greater than 
said number m. 

96. A storage medium containing a video coding program 
thereon for dividing each frame of a motion picture into a 
predetermined number m of groups of blocks and coding the 
motion picture while switching a coding mode between an 
INTER coding mode and an INTRA coding mode in units of 
block included in each group of blocks as a program 
executed in a computer unit, said storage medium containing 
said video coding program recorded thereon for implement- 
ing on said computer unit operating environment including: 

a coding quantity determination step of determining 
whether or not a coding quantity resulting from coding 



of each group of blocks during a lapse of a prescribed 
time T from a prescribed point is in excess of a 
predetermined threshold; 
a whole-group refresh step of performing whole-group 
refresh, defined as an operation of INTRA-coding all 
blocks included in a group of blocks in a coding process 
for the same frame, on a group of blocks so determined 
in said coding quantity determination step that said 
coding quantity is in excess of said threshold; and 
a dispersed refresh step of performing dispersed refresh, 
defined as an operation of INTRA-coding each block 
included in a group of blocks in a coding process for 
frames varying with the block while regarding groups 
of blocks being in the same position in respective 
frames among groups of blocks in the frames as the 
same group of blocks, on a group of blocks so deter- 
mined in said coding quantity determination step that 
said coding quantity is less than said threshold. 

97. A storage medium containing a video coding program 
thereon, employed in a picture transmission system formed 
by a coding apparatus for coding a motion picture and 
transmitting coded data of said motion picture and a decod- 
ing apparatus for receiving transmitted said coded data and 
decoding the same while performing detection of an error in 
said coded data to be decoded and transmitting error notice 
to said coding apparatus when an error is detected, for 
dividing each frame of said motion picture into a predeter- 
mined number m of groups of blocks and coding said motion 
picture while switching a coding mode between an INTER 
coding mode and an INTRA coding mode in units of block 
included in each group of blocks as a program executed on 
a computer unit, said storage medium containing said video 
coding program recorded thereon for implementing on said 
computer unit operating environment including: 

an error receiving step of receiving said error notice; 
a refresh selection step of determining, when said error 
notice is received, whether or not there is motion 
exceeding a predetermined threshold in an object in a 
region of each group of blocks in each frame coded up 
to a moment preceding a point of receiving of said error 
notice by a prescribed time RTmax and deciding per- 
formance of refresh by INTRA coding on a group of 
blocks of a region having motion exceeding said 
threshold; and 

a whole-group refresh step of performing whole-group 
refresh, defined as an operation of INTRA<oding all 
blocks included in a group of blocks in a coding process 
for the same frame, on a group of blocks decided in said 
refresh selection step to be subjected to refresh. 

98. The storage medium in accordance with claim 97, 
containing a video coding program thereon for implement- 
ing on said computer unit operating environment further 
including a dispersed refresh step of performing dispersed 
refresh, defined as an operation of INTRA-coding each 
block included in a group of blocks in a coding process for 
frames varying with the block while regarding groups of 
blocks being in the same position in respective frames 

^0 among groups of blocks in the frames as the same group of 
blocks, on a group of blocks other than a group of blocks for 
which performance of refresh is decided in said refresh 
selection step. 
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